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able space within the battery Coast network. tery, though costing only 
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Used Car Satisfaction ~ 
How Cadillac-La Salle Dealers Can Give It 


HE Cadillac-La Salle 

dealer, handlingas he does 
a dual line of finest motor 
cars, receives the finest used 
cars of all makes from pur- 
chasers of New Cadillacs and 
New La Salles. 


Since Cadillac-La Salle pur- 
chasers are people of excep- 
tional discrimination and 
good taste, it is only reason- 
able to suppose that the auto- 
mobiles they turn in to the 
Cadillac-La Salle dealer will 
be of good quality, well cared 
for. 


Consequently, the Cadillac- 
La Salle dealer’s used car 
stock is comprised of very 
desirable merchandise. 


Good merchandise is one 
qualification for buyer-satis- 
faction. Sincerity, reliability, 
and integrity on the part of 
the dealer is the other. 


Cadillac-La Salle dealers all 
over the country enjoy an 
enviable reputation for fair 
dealing and for an active de- 
sire to satisfy their used car 
customers as well as the buy- 
ers of New Cadillacs and 
New La Salles. 


For almost a quarter century, 
this reputation has been build- 
ing. The business ethics and 
standards which have made it 
are stillin daily force through- 
out the Cadillac-La Salle deal- 
er organization—in used car 
as well as new car selling. 


CADILLAC MOTOR CAR COMPANY 


Division of General Motors Corporation 


DETROIT, MICHIGAN 


OSHAWA, CANADA 
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“I Wish....” 


said Joe Miller 
“'T missed my chance to make a won- 
lerful investment when I passed up an 
‘opportunity to buy shares of Financial 
Investing Co. of New York, Led., 
when that investment trust was stare 
ing in January, 1925. [could then have 
purchased 100 shares for $1,500; today 
they would cost me over $3,800. 

“'And that’s only half of ic. In the 
last 334 years I would have collected 
dividends and scock subscription rights 
amounting to $510. No wonder Finan- 
cial Investing stock went up, even last 
June, when almost everything went 
down. 

“T wish T had bought Financial lavestiog 
haren Thae investment tase was established on 
4 wp plan an ha 

Experts. Countn 
ihive made well over 100% 
years, What's chance Titel 


“I Will....”, 


said Jess Phelps 

hs opp alysat ha 
Miler SauelitInt5o chance fo bay share of 
npr ms 

28s Rte Ponta vesting Corporation 
tn Pani Iveting Co. of New Yorks Lit 
tcl os Fel Co 


You May Invest in 
One Share or More 
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fepet avin atedonls fly 2. You sow bare 
rrcrbtlgy sp tecoen ok crip pack | 
boistt tone inoue sar, ‘tts macy ss 
Jon wis, of Second Pioncsl sung fare 
Porson nl oe by fre vied 


Learn How to Make 
Big Profits Conservatively 

Ie ivall explained in our booklet, “The Inve 
bene Trat—from the lnvenar’ Viewpoiny 
and in lrerature. describing Second Floancat 


Investing Corporation. ‘Mail the covpon. aad 
rote by reading thi free Vecanic, 


UNITED STATES FISCAL 
CORPORATION 


Managers of 
Second Financial Investing Corporation 


Financial Investing Co, of New York, Lid. | 


United States 
i indy. New Yort 


Corporation 


lease send me, immediately, your free 
booklee that tells how T can invese for 
financial independence. 


Clipping the Wings 
of an Increased Salary 


By Wattace Ames, Financial Editor 


ARTHA!” called out Waldo 
ims, as he burst in the front 
door’ of their bungalow one 
evening. “How soon can you jump into 
your best bit and tucker? | We've got 
‘Some important celehrating to do, T've 
reserved a tale at the Monte Cost Club 
right on the ring-side just for you and me. 
If we hurry we will get there in time for 
the dinner show.” 
Tm sorry, but T am afraid you wil 
have to cancel the reservation. This 
‘Thursday, the maid's day off, and it 
too late now to get anyone to come in and 
aay with Judy. What especially is there 
to celebrate tonight?” 

The luckiest break in the work 
You're listening to the manager of the 
new West Coast sales branch. It is to be 
opened the first of the year with Yours 
‘Truly as the big boss. My salary is jump- 
ing from $125 to $130 and if T make a 
‘good showing the first six months it will 
be hoosted to 8175. And I'm to share in 
the profits, too, We will be living on $200 
a week less than a year from now. 

“As soon as we get out West we will 
join a country club. We'l sell the old 

us right away and get one of those 
classy sport models and drive out to the 
Coast in style. 

“Gee! L wish we could celebrate to- 
night. 1 trie to ‘phone you so that you 
could make arrangements, but the oper- 

the ‘phone was out of commis: 


the hint, 


ie 
ted Martha, “that the company would 


probably a sug 


ike to have last month’s bill 
“They're getting fussy 


again, ch? 


“Waldo, I'm sick of all this.” Martha 
“All the household bills drag 
until it is embarrassing. Yor 
‘ought to see the way the butcher looke 
at me when T'was in today, And what 
ddo our friends think when they can’t get 
us.on the ‘phone? ‘They know. 

“And that's not the half of it, Year 
after year we go on paying profits to the 
landlord. Before you know it little Judy 
will be ready for college and there will be 
no money to send her with, Right now 
you've borrowed up to the hilt on all 
Pe When we were married you were 
making #60 a week and we lived com- 


even getting by, Within 
the time you got every ri 
was all spent, Now that 
other advance the first thing you do 
wn to spend it, 

You are a good 
spendthrift. You 
when you are in the office, or you would 
hhot have received this promotion. But 
when it comes to the business of manag- 
ing your income you are a failure—just a 
failure.” And Martha burst into tears, 
‘Why, honey, L never heard you, talk 
like, that before,” suid Waldo, “You 
don't really mean that the new Western 
sales manager is a failure. You're just 
‘excited over our good fortune and it has 
made you hysterical, Tomorrow you get 
our sister to go on a shopping tour and 
Regia’ to outdt, yoursell Yor your new 
station in life. Twant you to have a lot 
of new duds when we go West.” 


That old company never lost any money ‘The next evening happy-go-lucky 
through us. Til call them up tomorrow Waldo arrived home in his usual Wah 
and give them the devil.” spirits. “Did you go (Continued on poge 5 
How Norman and Hattie Accumulated $32,000 
‘This schedule of earnings, expenses und 
‘one on « formal salary can’ get ahead, 
increases. "On these figures this month 
Living We 

de coe Bivins 
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26 3 33 26 2440.25, 
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Clipping the Wings 
of an Increased Salary 
(Cetin tons 9 


down town and get yourself some nice 
tricky new dresses today?” was his first 
question, 

‘No, Waldo. Hi 
town, but Tdi 
Something made me cha 

“What was it, dear?” inquired Waldo. 
“You know we are partners and I want 
you to be the first one to profit by my 
‘good fortune in business.” 

“I met Hattie just before lunch. She 
wanted to go to the bank first. 
had asked her to put two thousand dollar 
hhonds in their safe deposit box and there 
were some coupons to chp and cash. 

“T wish you could have seen their 

‘two bonds in it 
"ejaculated Waldo 
“Did some rich unele die, unbeknown to 
us and leave them all that wealth?” 

Waldo. ‘They bought 


their investments pai 
Hattie told me all abou 


married Norman he had 
of keeping his expenses below his income 
fand saving the rest. Every time he got a 
raise in salary he saved most of it instead 
of blowing it the had $6,300 when 
they were married. ‘They spent $2,500 for 
furniture and a honeymoon trip and 
started life together with 4,000 abes 
“Right from the beginning they kept 
their expenses under control. Of course 
they spend more now than they di ten 
years ago, but they have not allowed their 
increased living expenses to eat up every 
salary raise, When Norman was making 
£90 a week they lived on #70: when 


‘shopping this afternoo 
“Never mind, Martha. Everything is 
to be all right. We'll be sitting on 
pile of bonds some day. Just you 
“But don't you see, Waldo.” earnestly 


‘on, leaving the future to take eare of it- 
self. You say, ‘Just wait and see.’ I've 
been waiting ten years now. 

“Twas a little harsh with you last 
night. Really I was just as elated over 
your promotion as you, but my emotions 

| pot the best of me for once. Today I feel 
etter beeause I have a plan by which we 
| can profit by your increased 

“If Hattie and Norman can live as 


$100'» month, y 
wollstondo by your 
Tatler Cinthdays 


your 
sil ip to pas 


ing pay for a fourth, and 
soon. Can you think of a 
ter, eurer method For the 
oman oF woman to 
gainfinancial independence! 


Send in your wane and wddress 
‘om form below Jor free book, 
“How to Build 

en Independent Incom 


USE THIS COUPON ===] 


Tae EHSmrraCo | 


Investment Secariten— Founded 1873 
‘Smith Bldg., Washington, D. C. 
24S Madivon Ave., New York City 
Branch offices in other Cities 


comfortably as they do on $00 a week we | 
can do it. When we get out West my | 
plan is to start all over again, with aclean | 
slate. If things go well and your income | 
advances as we both (Continued on poye 6) | 
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that brush 


Makes Your 
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Like a 
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Tough Beard 


And s0 a million men have 
switched to MOLLE Shaving 


ai 
Boclona find Ie (erin oe 
seni week uf MOLLE Shaves. 
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Clipping the Wings 
of an Increased Salary 


hope it will, let's save all the increase, 
Let's not think of new ways to spend 
‘money until we have a snug safe deposit 
box full of bonds. 
‘a while we will go on a little 
some luxury and we'll 
the more, becatise we will 
hat we can afford it. It will be 


enjoy it 
now 


the best little manager in the world, 
Tam with you 100%," said Wald. 

“And that evening was one of the pleas- 
antest they had ever spent together, as 
they planned out the details of thee new 
financial start 


To Help You Get Ahead 


THE Booklets lsel below will telp every 
family in laying out a Goancial plan. They 
will be seat oa request. 


ideal Investments" is the designation uni- 
versally accorded Smith First Mortgage 635% 
Boods which carry attractive tax cefund featuree. 
history of the House and information relative 
to their bonds and the safeguards chat surround 
every issue they offer may'be obtained by ad- 
‘dressing the bome office of The F. H. Smith 
Company, Smith Building, Washington, D.C 


The House Behind the Bonds reminds the 
investor of the importance, sot oaly of studyiog 
the investment, but of checking up the banker 
Who offers it. "Addeess: Fidelity Bood & More 
age Co., 1488 New: York Life Building, Ch 
ago, lil 


“Tg Tontment Trust from the Tnvet 
ove Viewpoint” procnts a explsnaaoe 
this form Of investment in easly understood 
{erm llourated with some intresting eamples 
of bow the general invecmene rust will Rep 
‘he man orth Sto or mate to get ahead. Babe 
ihe rt iba by Unie tas 
Cal Corporation, yo Broadway, New York Ask 
‘hea for Booklee I 


How to Retire in Fifteen Years isthe sory 
of ale, sure and definite method of esas 
ing hate sad building 20 depend i 
comme which will sport you the reve of four 
lifeoa the hans of Four present living budge 
Write for the bootlee wo Cochran a MeClser 
Company, 46 Narth Deacbare Se, Chicago, 


How to Get the Things You Want tllshow 
you can aw lasuraace ana sdive part of pot 
fram: for getting ahead Seancialiy.. Phoen 
[icteal’ (ite Issorance’ Company, 328 Elo 
Stree, Hartdoed, Conn, will s2nd you this 

footer on requsse 


Regence! 
cece ener Laie ea oat 
a a te coaeel ogee 


00 North Seventh Street, Minneapolis, Mina, 


‘The Making of a Good Investment 
how 6340 cat be made on iovesement in Fist 
Mortgage Bonds in unitsof $50, $1oo, $250, $520 
and Sicco: how the bonds are protected and 
ow simple it is @ porchase them. For 3 cop 
(of this bookler addeses United States Mortgage 


Bood Company, Limited, Detroit, Michigan 


by taresting in safe First Mortgage Bonds 
Follow the definite plan given in this 
‘book, and your financial independence 
“The plan works just as surely, whether 
{You are now earning $1,009 oF 


indicated and absolutely safe—inde- 
pendent of luck, business genius oF 


Every fact has been harvested out of 
the 47 years’ experience of Cochran 8 
McClucr in the first mortgage invest 
‘ment banking business. 

‘The plan is s0 simple, anyone can 
understand it—so definite anyone can 
followit—andsocertain,nooneean fail. 
In addition to the Financial Independ- 
fence Plan and. the unique budget 
‘schedule, the book gives suggestions 
that enable you to enjoy more of the 
good things of life, both while build- 
‘ing your independent fortune and after 
you have attained it. 

We invite the mont skeptical to read 
this plain, straightforward, interest 
tap ig ing 


Send coupon. We employ no sales 
‘men, therefore none will 


H Setrpe sg Mosinee 
SERRA 
A ee 


Nome, 
Strat. 


Cochrane Cuer Ca 


46 North Dearborn Street, 
‘CHICAGO 


The Electrician’s 
Wiring Manual 
By F. E. SENGSTOCK, E.E. 

Contains all the information need- 
ed for the proper installation of 
lighting and power systems in houses 
and other buildings. 

It completely covers inside elec~ 
trical” witing and construction in 
accordance with the National Elec- 
tric Code. Pectetee—fenblebnding 

448 pp. Price, $2.50 
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... v/a Western Electric 


‘TTHE very program that goes on 
the air through the well-known 
Western Electric microphone and 
broadcasting equipment can come into 
your home through the Western Elec- 
tric No. 560-A.W. loudspeaker! 

Wake up your radio with this new 
voice. 

Let it tell you of the wonderful 
things there are in the air— things 
you do not suspect and cannot enjoy 
until you have a loudspeaker that 


Western 


brings them to you, in every delicate 
sone fromthe bightat‘choscat veka 
tremolo to the deepest, fullest cello 
note. 

All-around_ quali inherent in 
this Western Electric loudspeaker. It 
is part of a $0-year old tradition cov- 
ering a whole family of related prod- 
ucts in the field of communication, in- 
cluding the nation’s millions of tele- 
phones and network of switchboards 
and cables. 


Electric 


LOUDSPEAKER 
Distributed Ly 


Gray’ 


meey’ 


baR 


COMPANY 


Through authorized dealers everywhere 
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The Right Way to Save Ice 


Moceilloutaile the hestinwulated do 


URRY, 


door!" is amin Ieft open. stead of being caught on the surfue fim 
‘This means that if a refrigerator is to of water on the ice cake and discharged 
be kept at a temperature that will safely outside the refrigerator through the drain 


ust what happens, when tH 
tion is not carried out as prompt 
ought to be, now has been definitely de- 
termined. Laboratory tests in which spe- 
cial recording thermometers settle the 
matter beyond question have been com 
pleted by the Popular Seience Institute 
of Standards. ‘The results show the true 


from bacteria. 
With a good grade ice-cooled refrigera- 
tor that had two inches of corkboard 
sulation, a test_was made to determine 
the rise in temperature inside when the 
food compartment doors were left open. 
‘Tho rows, which the refrigerator was 


placed while these tests were being con- 76° F. brought out the following results: charge for the latter. Address the Popii- 

ducted was at a icnnerte of 7 F cea lar Science Inetitute, 250 Fourth Ave, 
he refrigerator was fully iced at 8:35 YYTHEN the ice was unwrapped, twen- New Yor! 

4. at. and the food compartment doors -six pounds were melted in twents- 

‘were not opened until 1:43 P. at, when the four hours. The temperatures in the milk 

refrigerator was down to a temperature compartment tinder the ice chamber. the 

of 51°F. ‘The doors were then left open bottom of the main food compartment. ° 

five minutes, and at 1:50 p, a the average the center of main food compartment, and Popular Science Monthly 


temperature of the box was up to 68.5° FP. 
vventeen-degree jump in only a five- 
te interval. 


the refrig. 
temperatures being recorded. 


‘was found that the aver- 
of the refrigerator had 


Some Surprising Facts 
about Refrigerator 
Care Are Brought Out 
by Laboratory Tests 


By 
Prof. R. D. Morri 


University and Popular Science 


the con Institute of Standards 


which the food compartment doors were are retained insi 


preserve food, one of the most important 
requirements is that food be put in and 


sie and that 
vw times in a day 


‘and trap to the sewer. 
ust be dif full benefit 


pipe 


tare to be absorbed properly. 


that a well-bui 


‘of proper refrigeral I that it reveive 


1. the custom of wrapping 


is a very poor practice indeed. 

Various a0 called ice blankets have been 
—and are still—advocated for wrapping 
ice to keep it from melting. Even news- 
papers and clothe have been pat over the 
tee cake to preserve it. This practice pre- 
= so ina cenit of sr al te 
[Not enough ice is exposed to fully rel 
erate the food compartments: also the en- 
tire surface of the ice cake is needed to 
absorb the food odors carried by the air. 

‘Tests made on a good grade refrigera- 
tor in a room whose temperature was at 


capable of oaintaining 
ial wit 


‘obtained on request. from the 


a twenty-four 
formation on the selection and care of 


In charge of refrigeration at New York 


the refrigerator, ine 


sure 
tobe 
obtained, and if bacteria and food odors 


Fe good refrigeration, it is essential 
u lilt and well ond 


Popular 
Science Institute of Standards, Also, the 
‘engineers of the Institute have prepared 


baoklet giving fal in 
frigerators. ‘There is a twenty-five-cent 


the top of the main fod compartineat GUARANTEE 


were respectively 41°, 


The above seal oa an advertisement 
jodie that the proce rele to 


{the same box inthe same room 
jemperature for twenty-four hours witl 
the ice scrapped showed an ice meltage of 
twenty-three pounds. ‘The refrigerator 
temperatures in the before mentioned lo 
cations were, respectively, 43°, 46.5", 
40, and 515° F. 

‘These reas demomerate that thre 
pounds of ice a day may be saved by 
‘wrapping the ice cake, which means a 
tare of less than two cents 
setting this money saving is 
creased refrigerator temperature and its 


ovel alter txt 
lar Slee lantiate of Standen 


= simon Readers who 
SLE Neoweatt aay epee tes 
co gis aoe sacucton snr 
Sieiguersieer ce: 
feel dhe satstition by Porceax 
Science Moweaty. 

‘Ter Poncsnas 


consequences. Food odors and bacteria 
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This grainless wood board 
can be cut out, punched, 


die cut and shaped! 


Has a smooth, attractive surface on the face side and requires no paint for protec 
tion. Also takes any finish beautifully. Possesses uniform strength, highly resistive 
to moisture, very dense and tough. New uses discovered almost every week. Send for 
large free sample, and find out what you can do with Masonite Presdwood. 


If you are a manufacturer, ant 
inventor or a mechanic of any 
kind, you will certainly want to 
know all about Masonite Presd- 
wood, the grainless wood board 
of a thousand uses. 


Presdwood has now been on 
the market over two years, and in 
scores of industries it has helped 
to make good products better and cut down operating 
costs, 

In fact, results prove that Presdwood is workable 
and adaptable almost beyond belief. It can he eut 
out. It can be dic it and put It will not 
crack or check. It will not split or splinter. It can 
be used on saw, planer, sander and shaper. It is 
highly resistive to moisture, it has uniform strength, 
it is very dense and tough.” It has a smooth, attrac: 
wee on the face side, requires no paint for 
protection, and takes any finish beautifully. 

“A truly wonderful product,” says practically 
everybody who has put it to the test. And note 
particularly that Presdwood contains no foreign sub- 
stance of any kind, not even a chemical binder. I 
simply wood torn apart and put together again — 
clean, fresh wood straight from e forest, and 
nothing else! 


Astonishing range of uses 

There actually seems to be no limit to the uses 
for Presdwood. "We ourselves are astonished almost 
every week by some entirely new and unexpected 
demand for it. 

Not only are thousands of feet of it going into 
the making of such things as table tops, breakfast 
nooks, store fixtures and signs, but it is being exten- 
sively used in the manufacture of toys, doll houses, 
fire screens, tension boards, bread boxes, clothes ham. 
pers, and dairy containers, 


FOR STORE FIXTURES 


Mala: Lara, Aenisipyé 


PRESDWOOD 


Made by the makers of 


Bank vaults and telephone 
booths are lined with Presdwood. 
It is being widely used in bui 
ing steam boats. It makes an 
ideal flooring for dance halls and 
park pavilions. It is becoming 
more and more popular for all 
kinds of paneling. 

Cooling trays for hot castings, 
starch trays for candy factories, bedroom screens, in- 
yalld trayn incubators, dust aresters for journal 
boxes, bowling alleys, and shutters for Dutch Colonial 
Houses—all of these’things are made of Presdwood, 

Where especially fine, smooth work is required, 
there is nothing like Presdwood for concrete forms. 
Presdwood is used extensively in making movies. 
Not forgetting that the Chicago Art Institute has 
found this grainless all-wood board an excellent ma- 
terial for backing and protecting rare works of art! 


Try Presdwood yourself 


Presdwood has scores of other uses, and new uses 


FOR PANELING 


Write for a large, free sample of Masonite Presd- 
wood, and find out what it will do for you. It may 
be the very material for which you have long heen 
looking. It may enable you to make a worthwhile 
improvement in your product, and at the same time 
lower your operating costs. Try Presdwood for 
yourself! 

MASONITE CORPORATION 
Sales Offices: Dept. 1211 W. Washinglon St. 
Chicago, Mlinots 

IN BUILDING BOATS 


Cte, Me 


Our 


The Woman “Talks Back” 
MPTP WHE article on ‘Are Women as Smart 
1s Men?" was exceedingly interesting 
Tam not a psychologist, nor could T 
the scientific if T had to: but Tam a 
‘woman, therefore I enjoy talking hack 
Lecky 


sys, 
‘women are “newly freed in 
body, newly independent in 
action and expression.” 
‘That is true ‘now for the 


fit time history Tat 
a ditenry to compare the 
telieverenta: af the two 


the science of government 
hhas been n ease of “hanging 


that enslaved her body might there not be a 
different story to tell?” [ean remember when 
the mark of real ladyhood was a periodic 


fainting ft. 
? 


SE Ni to Mr, techy’ pot at women 
count large an ioe 
spor rc they don wat be ena 
toy changing. Women stent to 
trveethonria and eves and mothers, ut the 
‘of Hnited fauiies has arrived, andl women 
a san tn they canachieve thei Seal of 
ualer files more scientifically reared, abd 
Inf Tor other Kinds of creative 


Where are the ladies gone, 


Can You Answer Th 


ST Ws sme a ne 
T romatcter and 
ee 
Bi ise Nevfos Rit 
La tin hen ep 
baa 
tetas tec inn 
ee on, ey 
to other lasts absrd. Taro thi 
Seek Contd bs on poor 0 de 
Seer ees 
rein wherein emply epee ly 
pepe ated 


allenge to Inventors 


*YQUN cstrial “Why Not Keep Coot? in 
the Septeniber issue offered a real chal- 


‘country’s sweltering theatergoers, and made 
‘oust heat endurable for® brokers in the 
New York Stock Exchange. From that it 


{only a step to imagine a day when the man 
Sie ons il hounoold talk fa water wll 
Teerating i cling ey Samer 
ea 
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TS. 


dlampoess, and the only 
oo = 


tical way to do it 


Theor? at hast sald be poste te hook 
up at electric refrigerator to a summer house 
cooling system.”—Dr. A. M., Baltimore, Md. 


Only 64.6 Percent American! 


“TWAS absolutely thunderstruck at your 

selection of the thirty-one greatest mas 
cline brains of madera times. { notiord that 
{Your list contained 64.6 percent of American 
Sitizens which, in my opinion, is a greatly 
‘ctaggernted percentage of the world's genius” 
SANT, Glasgow, Scotland. 


Fine Sport, But Take Care! 


* FAVE bee ratte the eer 
J: tt erred 
ia Popes anne Monta frAngu 
Toma bape 


you ean put me in towch with the 
der Association, for we would 
Tike to start « club in Uhe 


in your article on gliders. 
rl fume men he 
‘icity are hy 
ihe wonderful tate the 
German ders, and ‘we 
have decided to make a glider. 1 have in: 
terested two mechanics from Byrd Fie, and 
they are willing to belp us. We have decided to 
‘t plane like those which more advanced 
Sats pon sins ws ton gue ies er es 
Pilots for iotructors. "he foreman ofa umber 
Company bacon opt ie ober oro 
at ow pe Weineweweta ates 
fo tying am onus people terested to start 
slob =P. W Richmond, Vas 


Pleasure from Tin Cans 


ct pete 
ene eee 
‘Thatcher to give a further 
Preeeor 
tricia Rpuariaeten _-o¥ fa 
ee 
arrtiecatio 
sieges 
art 
Shien 
neta ar Laat Soy 
moran arte 
reesei 
“T have in mind a plan to aid the county and 
ahem rere 
ie i 
patients, especially the children. A simple toy, 
Bane 
Erenccermecere 
SS ate 
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Ung pleasing t te eye may be of mare valve 
than something pleasing’ to the stomach." 
0. Dy Hel Air, Mal 


AU Joking Aside 
* AMO} 


those who 


snake 
Mitantan, 
iran, who was quoted aa 
follows: *Alcobate quors 
are harmful to peronn 
by venomous snakes.” yi 
‘noe argument for probitition, 1 au 
fm If-s0, shouldn't we pase a law making ite 


serum Tar, 


stripe hs ater 
De Tempe, Fe 
What Price Knowledge? 
‘OUR readers discussions of “1 and 


lity ple ave intrigued mt such 
fan extent I feel it necessary ‘to protest the 
notion that a cultured or versatile mind must 
eerily be a interating oe. 

* ‘you reeall the story af Schopens 
hhaner and his silent wager to drop a gold coin 
in the poor bax whenever the officers at his 
table spoke of something other than woven and 
horses.” Schopenhauer “was cultured, but 1 
umtny ea nok mul sought or wee 

ts conductive to good die 

<ao, if you want to lead sn conversatic 
eave’ science 


A Loyal Friend 


er 

aoe 
Eastiar 
if Noe 


Keep Cool, Gentlemen 


HE, letter of W. J. M.,of Sarasota, Fla 
taking g HL rom adept ak 

for sing that “only tncdentally drs a er 
bacteria killer oF inii ot 


Sedseae to lee: Sonpeatot, sada 
destroyed by freexing. 
While a a lass bacteria ow best at 
temperature of 80 to 95 degrees 
Ihave shown that few bucteris 
‘them at temperat 
low resing for month ata 
average temperature of a reftigerntor in the 
hhome is about 40 degrees, and this keeps the 
bacteria in a dormant state, but they” will 
mediately begin to grow and multiply when 
eae the temperature mentioned above. 
eal sunset that WM stay won is 
GS, EB, Palmyra, N. 
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CABINETS BY 


Berkey & Gay 


enters a new phase 


Balkite A-7—Housed ina 
beautifully hand-carved 
walnutcabinet by Berkey 
& Gay. Completely 
‘equipped, including dy 
‘namic speaker. 


$175.00 to $450.00 


Prices slightly higher 
‘West of Rockies 
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with the Balkite AC receiver 


For some time the problem of fault- 
less reception has been solved—in 
the laboratory. To make this quality 
of reception available in a simple, 
practical, permanent set—that is the 
radio problem for 1928; solved by 
the Balkite AC set. 

Radio fans who have heard the 
marvelous reception now achieved in 
the laboratory, and who are familiar 
with the complicated mechanism 
required to produce it, are amazed 
at the Balkite chassis. For here is that 
same faultless reception, but accom- 


plished by means that engineering 
refinement has reduced to utter sim- 


Balkite 


plicity, in a set that has the finality 
of a fine car. 

Here, too, is AC without hum; a 
complete unit ready to operate from 
your light socket, It has push-pull 
audio, complete shielding, dynamic 
speaker power, a jack for reproduc- 
ing records electrically. The circuit 
allows wide variation in voltage with 
safety to tubes. 

‘The cabinets are by Berkey & Gay; 
an exterior elegance to match inte- 
rior refinement. The dealer will gladly 
demonstrate . . . Fansteel Products 
Company, Inc. North Chicago, 
Ilinois. 


Radio 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See page & 
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I t IS to a comprehensive understanding of the 
exacting demands of those whe insist upon some- 
thing “Just alittle better” in every phase of life 


that the Grebe Synchrophase Six owes 
its perfection. 

It was designed for those who want some- 
thing more than the mere convenience 
of alternating current, light-socket opera- 
tion; for those who want, in addition to 
relief from battery worries, the intrinsic 
quality that has made the Grebe such an 
cutstanding leader in every phase of radio 
development. 

If you aren't satisfied with something 


just good enough, you'll appreciate the tone 
quality, range and selectivity of this fine re- 
ceiver; its freedom from A-C hum; illuminated 
single dial and other new improvements which 
truly enable you to “get it better with 
a Grebe.” 

A demonstration of the Grebe Synchro- 
phase A-C Six will convince you of its 
superiority. Hear it today or send for Book- 
let P, which fully explains this new set. 

‘Other Grebe sets and equipment: Grebe 

nchrophase Seven A-C, Grebe Synchro- 
phase Five, Grebe Natural Speaker (Iline- 
trated), Grebe No. 1750 Speaker. 


RADIO 


A. H. Grebe © Company, Inc., 109 West 57th Street, New York City 


Factory: Richmend Hill, N. Y. 


‘Western Branch: 448 So. San Pedro Street, Los Angeles, California 


Makers of quality radio since 1909 


© This eeal on an advertisement in POPULAR SCIENCE MONTHLY signises the approval of the INSTITUTE OF STANDARDS. See pase &, 


November, 1928 


MONTHLY 


Novempen, 1928 SUMNER BLOSSOM Editor Vou. 113, NO. 5 


rosng sty by practe 


© para ‘a pour hac 
ipment to mect emergencies, 


Are You Physically Fit to Fly? 


U. S. Medical Authority Explains the New Scientific 
Yardsticks of Your Capacity to Pilot a Plane Safely 


By L. H. BAUER, M. D. 


of the last eighteen months a great "In all this talk about aviation and ts to.aljphace of the subject, which, in may 
rave of enthisisam for avistion future, ithas struck mess highly remark~ opinion, is mportance—nainely, 
i log and fietal condos, 
Ate mveal ery ata of 

westion, during - whic 

time ac ihcen in daily con- 


I THE wake of the epochal flights or less common means of transportation. able how few 


Potential 
firplane flights as passengers: 
hundreds of young men—and 


now what they're talking 
about predict that soon air- 


\es will Become as plentiful ene A Be poe oop Ny insurance poliey. 
vvers.” ‘This I doubt, Sheet year nlsuianl Scaees jas nthe Tt mant involve a0 many dif 

wuigh T do believe they ferent. factors and. #0. many 
will eventually supply a more special tests that its comple: 


“ 
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tion Jeaves no. doubt 
Physical soundness or of your 
Jrossession of the highly” special 
ical attributes necessary’ to 
ful piloting 

Stich mention of the physical 
examination of flyers as_T have 
are usually takes the form of 
eriticina, Yet as strong presump- 
tive evidence that a physical ex 
amination, far from being just 
inother obstacle placed in the 
prospective pilot's path, actually 
Is a necessary preliminary to a training 

course in flying. I might eite the ex 
ence of the British im the World War, 
During the first year, British aviation 
recruits underwent no special physical 

examinations, other than the ord 

ations given to all soldiers, 
washed out” 


had 

fantry officers were sent to 
As a result, of every 100 

ied, two were ki 

id sixty by their own physical 
er the adoption of a more 

for the selection of flyers 


of your 


part 
eon not to fly on a certain day because 
of his physical condition, he disregarded 
the advice and went on what proved to 
be his last fight. 

Another flyer was advised not to fly 
Decarise he was unable to 
He wisclelated “his. distance from 
telephone pole a few days. later an 
‘washed out his ship. Still another, whose 
hate figured prominently in. the head- 
lines not long ago, was advised not to fly 
because of defective vision and inability 
to judge distance. He flew to his death 
about two weeks Tater because he was 
unable to distinguish his landing place 
clearly and) misjudged his distance 
from it. 

As a result of bitter experience corroh- 
‘erated by much research, practically” all 


Left: Testing the hesring 


Deo 
Sigh anitetes by sable 
Sit meee Te 
ireninery fyiag sree, 


Determining = 


counties now hay alt th ame rigid 
physical standards for flyers, ‘They recog- 
i Ut Nate ever intended man to 

Fonsequently, the man wi 

air, where he is subject to con. 
ferent from thowe on the ground, 
posseas unusual physical resources 
Do not misunderstand me. A flyer need 
note amuperman. Ther re mi 

foet in this cou 


all 
note that 


iy ing ‘igher 
sical standard and what factors are 
iat, I wowld xy, Gemmb the yee. 
More men are rejected because of defec- 
tive eyesight than for any other physical 
reason. 


phy 


OOD vision is vital to safe flying. 
‘The flyer must be able to dis 
tinguish objects clearly, such as the char- 
acter of the terrain, or other planes in 
his ‘More than one fiver with 
defective Vision has been killed beeause 
he failed to see a plane about to land 
as he was taking off, or vice versa, or 
seeing one in the air 
‘and collided with it. He must be able to 
read his instrument board and his map. 
All this requires eyes thet can ace ats 
distance, that can change focus quickly 
from far to near, and that permit periph- 
aaosisess 
. These terms probably require explana- 
tion. ‘The normal individual, when | 
ing straight abead, sees clearly what is 
direetly in front of him. This is central 
vision. At the same time he is aware of 
objects at either side, although they are 


not seen 20 clearly. ‘This is peripheral 
‘ision. If 0 person lacks that periph- 
fral” vision—in other words, "if his 
fields of vision are narrow—he is unable 
fosceanything unless hetstookingdieet- 
ly at it, much the same as a horse wearing 
Uiinders, It also happens that when 
roan has these constricted fields of vision 
he is likely, too, to be suffering from 
hat is kngirn a3 “night blindnes,” in 
whieh case he would better be home be- 
fore dark. 

‘But why cannot a person with defective 
vision wear glasses while flying, as he 
would if driving itomobile? Some 

gers do, but tis severe handle 
cap. For one thing, glamor nuit 
be worn under goggles, which means 
that the flyer’ is looking through 
two panes of glass, 


A1SO the Ienses of glasses are 
EX snail in somparien with the 
snses of goggles. So llong as the 
flyer is looking straight ahead he 
hhas adequate vision, but when be 
turns his eyes to the side his vi 
becomes blurred and distorted be- 
cause his glasses do not cover 
whole visual field. Now what about 
having proper correcting’ lenses 
round Jn the ogi? This hes 
sn tried, but certain corrections 
cannot be ground into a lens the 
shape of goggle lens. In such 
ceases, a corrective insert is 
to the frame with the go 
‘This insert is open to objection 
t. again, corrects only about two tI 
of the field of vision, giving blurred vision 
for the other third: it easily becomes 
dirty and shard to lean, "Furthernor, 
if'a flyer wearing correcting lenses in his 
should get a smear of oil on. his 
lenses when landing, he would be in a 
dangerous predicament. Either be would 
wwe to tear off his goggles prive 
Wine fis caret. leave the 
‘smeared goggles on and. perform. witl 
Blurred vision one of the mort delicate 
operations of flying. 


Tens, 


SOE yom want to ear to ly with a 
view to becoming a military of com- 

‘transport ‘ou must 
or 20/20, vision, normal vis 
fields, and a moderate amount. of accom 

(the power to change the 
of the eyes from far to near). If you 
wish to become an industrial pilot and 
carry mail or freight, but no passengers, 
Your vision may be ight lea, or 2/90 
‘and if you wish to fly for your own pleas: 
ture your vision may be still less, or 
20/40. | By these figures is meant’ the 
ability to see at twenty feet what should 
be seen at twenty feet, thirty fect, or 
forty feet as the ease may be. 

ability to judge distance, while 
dependent in parton experience, is 
dependent chiefly on the eyes. Every 
time you take off or land it is necessary 
to judge exactly your distance from the 
ground, and from obstructions such, as 
trees, planes, buildings, telephone poles, 
and wires. Your ability in this partic- 
ular is tested by an ingenious apparatus 
invented by Dr. H. J. Howard and mod- 
iffed later by Dr. P. Dolman, in which, 
hile looking through a window in the 
front end of a box placed twenty feet 
away, you endeavor by means of a cord 


ot 


nercial 
al, 
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and pulley to place two S.8:inch rods 
ide Dy side. 

‘Phere are six little muscles that con- 
trol the movements of each eye, These 
tuscles are s0 coldinated and balanced 
in the normal individual that they cause 
yea to act in unison ard we sce 
f the muscles gre 
not properly balanced; either we sce dou- 
Iie orelwe we make a constant effort to 
maintain sage visioe, ‘This clfort 
fatiguing; it catses headaches, which lead 
to inattention and carelessness. ‘The bal- 
ance of these muscles is closely associated 
with dete of ikon ad with Ue ude 
ing of distance. “You ean appreciate that 
Tiaorhaneedof ia lanoneny balerioas 
n the flyer. The “ocular muscle balance,” 
at is called, is tented by means of prisms, 
‘which indicate the strength and weakness 
Of the various tmuscles. Certain, tests 
tre required ofall pilots, but the most 
complete examination is made of mill 
tary” and ‘commercial transport pilots 


‘OLOR vision comes next, Ts impor- 
tance may be appreciated when 
recall that airplanes carry navigating 
lights, airdromes have colored lights, si 
naling is dove’ with colored flares and 
panels, maps are often printed in colors, 
and perhaps most important of all, that 
different shades of brown and green seen 
‘on the ground indicate to the flyer the 
character of the terrain, This latter. is 
particularly important if he has to pick 
‘out a landing field, 
Finally, the eyes are examined to de- 


termine whether any disease of the eve- 
ball oF lids would interfere with clear 


thus prod 
"The next part of the 


POPULAR SCIENCE MONTHLY 


tok to stand on one fons fx the other 
leg at a right angle at ¢ (keeping 
it away from the other leg), close the eyes, 
and ‘maintain the position for fifteen 
"The candidate is then given a general 
physical examination. Particular atten- 
tion is paid to the beart. circulation, 
Tungs: and kidneys, as organic disease of 
‘these lowers resistance, becomes 
ed by fatigue, stress, and expo- 
‘sure, and may develop serious crises 
‘Structural defects are looked for, such 
as hernia (1 ‘and limitation of mo- 
tion of joints, The flyer should have all 
his extremities, free motion at the 


15 


shoulder, elbow. and hip. Slight 
Timitation of motion in the knee 
is not disqualifying and even 
fifty percent limitation may be 
permitted in the wrist and ankle. 

‘Abnormalities of the thyroid 
gland, also, are cause for rejec- 
tion, because of the serious con- 
stitttional, effects of certain 
types of thyroid disease, 

As important as the eyes is 
the nervous system. ‘The person 
‘with an unstable nervous system 
does not last long as a flyer. Of 
course, organic nervous disease 
at once disqualifies, One would 
not think of sending into the air 
1 person afflicted with a paraly- 


liminate the neurotic persons. 
Experience has shown that they 
0 to pieces quickly and rarely 
i tia 
ing is attended by 

ical and ervowe setae “Thts 
may not show in a sound, stable indi 

ual who takes care of himself and who flies 
not more tan four hour day; bo nthe 
stable type, in the man who frequen 
issipates, or who is flying five and aie 
hours day after day, it manifests itself in 
irritability, loss of interest in work, mor- 
bid fears while flying, and even a dislike 
of going, into the air. ‘The man loses 
‘eight, sleeps with difficulty at night, and 
when he does sleep, dreams of air ncci- 
dents. There, were countless such eases 
n record during the World War, Peace- 
time flying is less likely to produce this 
“stale” condition, but even here it will 


examination, and per- 
haps the least impor- 
tant, pertains to the ear, 
nose, and throat, The 
ile be free 
ny disease that 
would under fatigue ot 
expostire, “light, up” in 
fan acute infection; and 


obstruction to breathing. 
Normal hearing isnot 
‘essential but heshould be 


“avvteh off," and for 
certain classes of flying 
Ihe should be able to 


hear radio signal 
Since the plane of 
equilibrium of a flyer is 
constantly changing, he 
imuist be able to orient 
himself regardless of position. 
Equilibrium is a function of 
several organs. Eyes play an 
important part, so do the ears, 
and also the sensations re 
ceived from muscles, joints 
and The 


ternal | organs. 
effects of gravity also play a 
part. During the World War. 


for a time afterward, 3 
person's equilibrium was test- 
ed (for flying) by a turning 
chair. This tow has been re- 
placed in the Army and for 
Commercial flying by @ much 
simpler test. ‘The candidate is 


oon Select atime 
‘Soperate am srpiane, 


twenty to thirty years. 
You inay make a suc- 
cessful flyer if you learn 
alter thirty-five, but the 
chances are slim, and 


learned when young, 
hhave kept in good phys. 
ical trim and have kept 
up their flying’ rem: 
good flyers, but lacking 
the keenness of youth, 
they are not fitted for 
combat flying, for exam- 
ple. There are flyers over 
fifty who learned to fly 
late in life, but such men 
are not fitted for the 
wear and tear of com- 
‘mercial aviation. Middle 
age bringsa development 
of conservatism, a slow- 
ing of reaction time and 
1 loss of physical 
eney that do not go well 


Sistence: A 


Si ret yi ying 
not much concerned with 
high altitude, but mili- 
tary flying is. Combat 
fiying is done at 18,000 


to 20,000 feet. Not. all 


ot what fequentiy 
Sappens when man men react equally well ta 
she sefering from high altitude, and no 


man should fly above 


EERING | from rockets, men wh 
the future is, for ; otherwise respected _hi 
tofussmighty genius thought he 


world famous elect 
witard and inventor ex- the principle is 
traordinary, it is second plied to air 
nature, es 4 P 

fe is an enigma, this this man, past three 
rman Tesla” His ast ct ten, commands 
ing discoveries and his 
prophetic visions have foreeaster 
established him in the 


Tapiie ied era poe A Famous Prophet faa ees erste 


and a fantastic dreamer. from facts already’ know 

‘Turned into practical form A world 
his induction motor, enjoying th 

igh voltage transformer, husie researches in power 


kage fs of Science eee eee 
gett pit L eee es 
ooks 


te he, prodkts ester 

among. the immortal wonders to. come.” Here 
‘At times th fre. some ‘that he. seen 

subjected him to ridicule. 

In the dozen years since a 


catastrophe halted his Inst I h F 
Ree cat NLO The FULUTE sively ti 
wireless: has spoken ivwhere, desert or 


only rarely of his projects. o mountain-top, valley or 
Shu ati he a broken By ALDEN P. ARMAGNAC (oasper pe iad 
his silence for the readers ‘equipment, ul 
Mowruty. 
Within three years, he told me, warship without a crew, controlled en- 
“World-system’” for transmission of wi tirely by wireless, Germany is doing 
Jess pees rooster a same wi iwlogee'y ee faa and dart across country at mi if miles 
comin of ition. Wor » ringen. A automobil ve a minut shi rill cross 
he oecribedes flivver airplane,” his been run by radio control. 
tareulenled C teteth awe Teatyoeemea tien Tat Radavel 
tu motor which, he said, has but an automobile to be propelled on water, 
‘one twentieth the iret ‘of an engine land, or through the air by explosive jets 
Beets tert carta 
the future that Tesla gave 


Ahirtyfve vars ago mi 
people decried as im- ’ tinesplored ‘places. AS 
possible Tesla’s prophecy be- a ~~ student at Gratz, Austria, he 
fore scientific societies ‘that cS astounded professors by his 
ships in distress at sea would : provisions mental feats, Once 
call for help by wireless ap- % e won a wager with a fellow- 
paratus. It was characterized student by reciting an entire 


aas““inventive lunacy.” Many volume from memory 
Of these unbelievers lived to 

see wireless stimmon rescuers 
{6 lost explorers stranded on 
aan Arctic ice cake. 

‘Thirty years ago people 
thought Tesla was indulging 
in a wild faney when he 
built a model for a crewless 
1. Yet today the British 
javy is experimenting. wit 
FLALS. Centurion, afallaize 


NE day the students 
received from Paris a 
Gramme motor, an. early 
type that sparked badly. 
‘Tesla suggested that motor 
might be produced without 
the brushes that transmit 
electricity to the spinning 
rotor, thus eliminating the 
trouble. It couldn't be done, 
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his professor ‘of physics told him. His dome was to store momentarily, before Today he is ready to build a new and 
classmates jeered. hhurling into the earth, tremendous cur- larger plant. And he is confident that by 
‘Less than five years later, Tesla in- rents produced by a “Tesla oscillation 1931 it will be in commercial operation. 
Ty completed was the odd structure, when and pictures by a system of daylight tele- 
adynamite blast of unknown originturned vision without mo i i 
it into a twisted mass of ruins. by him in 1893. 
“Contrary to popular opinion, which has 
. identified my “Magnifying Transmitter’ 
: with thunder and lightning,” Dr. ‘Tesla 
said, “it operates in silence. ‘There is no 
halo of eseaping electric flames, or other 
visible evidence of activity—except that 
person within a hundred feet of the 
tower will notice small sparks, prick- 
Jing of the skin, and bristling’ of the 
A fantastic dream? Perhaps—but 
‘Tesla has dreameg! such dreams before and 


seen them come true. 


it 
‘After. this discovery, de- 
seribed by such a hurd-headed 
engineer as H.W. Bui 
ident of the American 
Institute of Electrical Engi- 
neers, as “one of the greatest 
feats ever performed by human 
mind,” ‘Tesla came, to 
ica, He invented the 


resla 


coil” or “Tesla oscillation 
transformer.” ‘Today every 
wireless transmitter and 


ciple, which has also been put 
to, innumerable other uses in 
id industry, 

he turned ordinary 
into crackling light 


a ee 
Ep eae pee een 
space than a seven-foot cube, It is to 
se to a great height at a rate of from 
ve to two miles a minute, and may attain 
horizontal speed as high as 400 miles 
hour, power being supplied 
an exceedingly light oil-burning 
a ooh ote eae 
turbine Tesla invented. An all- 
ee ita mos 
pga ag 
hazard. Additional safety ix to be 
mia @ parachute of new 
om 
Unii iventors whe work with 
peo iit inventory wha work with 
‘ fine, falktelged, oven to""the 
ed eee 
‘smallest. detail. One evening he 
was walking with a friend through 
the City Park of Budapest, quoting 
from a book of ms he had 
learned by heart. In the middle of 
a line he broke off, seized a small 
stick, and scratched a rot icture 
‘on the sand, It was his on 
motor, revealed to him in its en- 


they. © 
heard in Cripple Creek, 
thirteen miles away! 


Tres thee, et De 
Te 


esla carried out his scheme 


“wireless” such as we know 
today as radio, was this 
He tranalted, not radio 
waves through the air, 
mostly wasted, but elect ric 
currents through th 
fund. By this metho 
Koval ame he teat 
tnough power eroud. th 
fart tolight soveral bun- 
Set lem rege lamps, 
sd proved tat power it 
fodufeial” amounts "could 
jitted to any dis 


high as ninety-nine and a 
half percent. 
‘As a result of these © 


FLQUALLY spectacular was hi 
demonsteation of a wireless 
lamp, at his Grand Street labora- 
tory in New York City. At three 


Biments residents 


o'clock ane morning, when he and 
were mystified his workmen were ready to quit for 
massive tower of he oriinal Tea cot led that a cer 
steel rising nearly / er “onllation "tran 


'emboied yoy ia 
SACS without wires, He sent his work- 
men outside while he made ready the 
tus. All that remained was to 

lose a switch. 
When the” workmen returned, 
‘Tesla strode to the middle of the 


200° feet in an 
open field, 
“Tesla's tower, 
they called its for 
rumor had it that 
from it | Tesla 
would hurl 
thunderbolts into Above: The 209 foot 


the earth, ‘ShorchemLowg land laboratory. In each hand he held a 

In reality the — gestuyed by dynamite Jong glass tube, exhausted of air 
tower was Dr. batimisit err If my theory is correct,” he told his 
‘Tesla's “Magnify. Some, Tele carinion. assistants, “when the switch is 
ing Transmitter,” Socine“curente ints thrown in, these tubes will become 


swords of fire. Darken the room 
and close the switch.” 

‘The lights went out, and there was 
faint click. — (Continued on poge 170) 


intended to feed the earth fortron. 
lectrie power into imion. At the ight 
the earth. At its  Ssow= Se iedetise 
top,aglobular pears “dimorenan 
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Camera News of 


The Raising of Submarine 
Launched — World’s Largest 
Advances in Undersea Rescue, 
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Unusual Events 


F-14— How Half a Ship Was 
X-Ray Tube —The Latest 
Television, and Color Movies 
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inside of a smokestack is a white porce 
to the cinder-tunnel that crawls be- 
Steel. Heat? The 


silent group that stood near b; 
Sam Thurber was flabbergasted. He could find no word, 
of denial or acceptance, only a grunt; and while the strides with 
which he took himself away from there were no more hurried 
than usual, he had the feeling of one who fled. 
Tt was his own kingdom, too. His word was law at the soaking- 
Big well ana the gigantic clothes wringer of «blooming wall 
hind them, the huge hydraulic shears further back, and the 


ng Jim 


By EDMUND M. LITTELL. 


DISTINGUISHED oriental scholar, Prof, A. Ht 
AL"Sayee, has just revealed that the first iron ever 
‘ised by man fell from the sky. It was iron extracted 
‘meteorites. “Ancient Babylonian documents 
ham 1,000 years old, recently unearthed, 
wr the "metal of heaven, In that fareolt 
the romance of the ‘iron age” which 
inns culminated in the annual production of almost 
100,000,000 toms of steel. In this story. the 
f° Midge” and “Fire Shy” gives us nother 
cture of the magic of flaming metal 


expanse of chipping floor at the rear, He was boss of 
the whole she entire half-mile length of high 
-d building that resounded with the noises of cold 
eel working on hot was under his stubby thumb. 
Yet the "Let's go!” of J. Oreutt Dustin, 2nd, added 
consternation to amazement and caused him to flee. 
Hecause he knew J. Orcutt Dustin, 2nd, 
every other man inside the high wire fence of 
Steel knew hey all talked about h 
deeds, some of them with smiles, some 


He was the son of James O, Dustin, 
of Midwest Steel, 


‘To him would eventually 


ating in 
the iil to a princely kingdom, 
and at t seven years the hardest work 
he bad ever done, barring a brief period in 


‘of a polo pony or a high-powered 
Why, the talk was that he even had a 
eel nant to help him put on his pai 


was the see 


[UAT asthe, man who had slipped himself nto 
the dirtiest job in steel while Sam Thurber stood 
by, helpless. For Sam had aided and abetted him in 
his unstispected purpose, Innocently, of eourse; other- 
wise it would not have happened. He had thought all 

that J. Orcutt was havi is jokes, 
‘matter 


of their n 
ight A.o1.—that 


well after noon. But Sam 
nlwout it at the time. ‘The shift was changing and 
there was an important rolling to be taken care of: 
And their collision, just outside the door of his of 
slanty that squatted in the front corner of his build- 
ing, saust have knocked the sense clear out of him. 

T beg your pard 
his remark 


Taugh. He would have recog 
wned room. He liked the Old Man's son, 
mory of his first inspection trip, as a wide-eyed boy with his 
hand in his father’s, was still fresh in his memory. So he 
went on with a chuckle. 

‘Who got you up before breakfast?” 


TT SREY made an oly amortd para they stood there—a pl 
ished bar beside a rusty chunk of bloom. J. Orcutt was a six 
foot of the kind of young men who are seen mostly on 
the advertising pages of magazines, immaculate from felt-hatted 
head to shining brown toe: Sam resembled nothing so much as 

five-foot chunk of one of his own square blooms, his workads 
clothes and battered derby covered with the dust of his job and 
fa stubble of beard on a face that appeared to have been gouged 
fone of his chipper's chisels. But J. Orcutt was not one to 
‘such discrepancies, which was one of the reasous why Sam 
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Ine you're out, pickin’ 
d waited for th 


nd their little 
game was on, Sain replied, with # look of great concern, to the 
freatly worried effect that he hoped 3. Orcutt wouldn't take his 
Joh away from him, He had a family to support-and seventeen 


ed it, was where he should have 
sidestepped, But at the time be had concluded that the young 
tan wanted to play a litle longer, 40 he went on—the bigner 
fol 


LL. now, I appreciate that,” he said with sober grati- 
Let's see,” thoughtfully. “We got a fiveshun- 
J-foot roll table that needs greasin' a couple o° times a day.” 
int in his upward glance relly, T 

needs a helper on the soakin'pits. How 


soaking-pits. He 
wr eight long years 


asking 
the hottest, 


ter as long as a week. 
aly Pete Reanik. the 
J hones, had ever withstood its punish- 
if over the open mouths of those heat- 
d furnaces and inhaling their hellish breath as though he 
asbestos, inside and out. 
‘Just to imagine J. Orcutt Dustin, 2nd, working at such a job 
was enough to cause a laugh. To think of him doffing his swell 
clothes and wrapping a bandana around his face so that only his 
eyes were exposed, and those behind blue glasses, was stretching 
the imagination to the limit. To picture him standing over 
half-opened pit and with poker and hoe shoving the mess of 
accumulated slag and scale down through the cinder-hole in the 
center of a floor ten fect below: to conceive him, sodden with 
sweat and caked with the clouds of dust that soared up on the 
wings of heat, closing the cinder-hole again and relining the floor 


with barrow-loads of coke breeze, then diving into the long, hot 
tunnel beneath and haul 


away the stuff he had poked ou 


tterly nonsensical was the suggestion that when the lad 
replied with his slow-voiced—"AIl right, T don’t eare if T do,” 
Sum Thurber roared with delight. 

“That was one of the things that made Sam—and not a few 
athe men about the plant—like the lad so well: He alway gaye 
thea amusement. ‘No one expected him to do any work, Why. 
should he? Noone had had anything much to say’ when he had 
come home from college with his daddy's name parted in the 
middle, either. Well, not many. He was a gentleman, and 
always would vot a gentleman you read about, “He 

wy, here and there and everywhere: he enjoyed li 
ng to be asharwed of. When he was at hore 
the boy's once or twiee, and if any of them were 


idl he when he had had 

startin’ in right away, is there? Come 
‘So in our good-natured innocence do we hang ourselves—apd 

consequences! For Sam actually Jed him around to 
side of the soaking-pits, 

yrould take a look at the telephone 


figuring that J. Oreutt 


his gang, then 
‘eves were all for the scarecrow that was Pete Re 


ion bestrode Sam Thurber as 
long the floor of steel plates, 
down a si-fot fight of stars and across the heat ried floor af 
earth beside the hot wall of the rearmost. soaking-pit, office 

bound. “It was bad enough to shoulder the ordinary cares, of 
getting out the tonnage, but to have the Old Man’s son on his 


pay roll besides—— 
He ‘automatically, warned not by the gong of the crane 

bat by the blast of light that burt upward to illuminate the 

oty ow and waited until the erane pincers 


occ aaa a pele prensa es 
opened anki ‘across his path, and lowered 
Small end front, onto the ead endofthe roll able, ‘Those 

were known to slip out of the tongs that gripped them: 
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suppose one of them dropped on top of J. Orcutt Dustin, 2nd? 

‘On again, ignoring the heat from the ingot, which the roli table 
was already bouncing back toward the shining, water-cooled rolls 
that waited to knead it into the snake of a bloom, Confound the 
lad, anyway! Toy copes ci bar eae BENG es an 
it was intended to be? 


FS edge of the | art uried. = 
ngpits:& train of ingots 
from the open hearth was wait- 
et} eee wt id mel 
vreuld have stopped and rei 
tome hob with the st 
for not being at work, Noes 
an idea had seized him, In his 
office was a telephone, and, Ci 
the twenty-four chambers of hell 
that he bossed, he would 
Old Man on the other end of itt 
‘imme the Old Man,” he 
growled into the mouthpiece. 
find when the sleepy voice of the 
Tight operator aformed.bim 
with dignity that Mr. Dustin 
was not yet in his office—"I 
font ‘care where he is; I want 
sim 

James O, Dustin was hard 
toga, "Sans nd ot 
two or three people in the great 
house on the othe 
but he was determi 
a grat “What 
came over the wire and he ‘spoke 
Tia pioe ox gral. 

“I want you to come out here 
an’ take your boy off my hands,” 
he barked, unmindful of the 


“es tok hinel a jb, an? 
Tdon't 


Thurber owt what little patience he had lef. 
bloom 


"Sou gave him the job, clid’t you 
“No, did't, T showed it toh 


‘ro! the damn’ fool, an’—" 
fe ict Kes go” was the deco of the voice that made 
men jump, and the click of a severed connection shut off a deep- 
chested chuckle. 

Bang! A receiver was slammed onto its hook as though it were 
‘cub descending upon a head. ‘They were both alike, those un 
mentionable Dustins. Father and son—dog-gone 
nence!-—they took what they wanted. ‘The nerve of him, walk 
into his place and slipping it over on him like—— He sto 
abruptly. Maybe it was still a joke. Maybe J. Orcutt had taken 
up his ind left, Sam Thurber streaked hopefully back over 

roundabout path. 
Te asa serious business, and J. Orcutt Dustin, 
vy brick eeiling of pit Number 
Seven had been pulled back a few feet on its four wheels and 
there, in the glow from the partially cooled furnace heneath, 
were two figures, not one. 


WAS easy to tell which was which. Pete Reanik was dressed 
for the job, J. Orcutt Dustin was not. Blue glasses, yes; but 
there the resemblance ceased. The handkerchief he wore over 
his face was white, or showed signs of having been; the same 
spol tos sit, From the waist dows be was ini, or 
y worked over the top of a corrugated iron to 
ict a litle ofthe heat that gnawed at them. but Sam could 
imagine how those once immaculate trousers and shoes looked. 
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And he was working—hard. Not deftly like Pete: that could 
‘conie only with practice. ‘The tools they used were almost fifteen 
feet long and made of steel bars one inch round, and there was a 
trick in handling them. But what he lacked in practice he was 
making up in energy. with Pete indicating the proper wa 

“Papa's boy—workin’!” A heavy voice jeered behind his back, 

‘and Sam Thurber whirled about. 
“Til he thinks up somethin’ 
new to do!” 

Tt was Slug Williams, the 
heater, a brawny, ham-handed 
hulk of a man who was lounging 
‘on the bench beneath his black- 
board with one of his helpers be- 
side him. Sam recognized the sit- 
uation he feared more than the 
slipping of an ingot or the terrors 

Il fires beyond control, Shig 
Williams had come from the 
gp hearth fred by Jock 

ipbell because he preferred 
Toafing and talking to, second 

ing, and Sam had taken him 
‘on because he knew a little ome- 
thing about steel. He had devel- 
oped into a first-class heater, 
too, His blackboard was always 
an up-to-the-minute record of 
‘what was in his pits and when it 


hhad been charged; he knew with- 
* out being told just how to treat 

each heat of i 

scheduled, 


‘that was 
were soft 


stick, em in a hot 
Tet “em freeze thro 
if they. were high carbon 

‘low heat so that 


It they 


in a cool furnace 
up slow. All the wrinkles were his, and Slim Jacl 
down man in charge of the bloomer, swore by him and his 
‘works heeause never once had he had to send an ingot back for 
reheating. But he was a sneerer, one of those men who hated 

‘flash Sam was standing over him 


rorkn' he growled. “With his hands, a’ ain't 
‘ever seen vou do anjthing but wear out the seat o° your pants! 
‘An’ he'll keep on workin’ or he'll quit—whatever he wants 
to do, without anything out o° you; get me?" 

‘Slug Williams shifted on his bench and looked away across the 
curved roofs of his soaking-pits. “Aw, what's—" 

“You beard me,” barked Sam, “Keep your hands to yourself, 


A SULKY grumble from Stag, who could have picked wp his 
boss and tossed him into a pit if he had been so inclined, 
‘and Sam made the threat clear. 

it goin’ to be—keep your job, or start the bully 


shrill toots cut across the clamor that filled the building — 
call for Sam, from the whistle of Slim Jackson. Sam was wanted 
in the pulpit behind the bloomer—and reminded of the errand 
he had set out to do before interruption by a colision. But he 


ignored it for the moment, as he did the seraping of feet on the 
aritty floor behind him, and waited for Slug to take his choice, 


is —" he stopped, uncertain as to how to name 


the Old oe ‘son. 
“Jim is my name,” the blackened, (Continued on page 158) 


you faced 8 
Uattry of cameramen lite thas? Its 8 price men most pay for beng famous, 


Camera Reveals Surprising Facts 
About Great Men 


New Tests Show How to Have Your Picture Taken— Kinks 
for Camouflaging Big Feet or Shortening a Long Nose 


« E WON'T get my 
vote; I don't like his 
looks. 

How many tines, 
in the last few 


months, have you heard that said 


By CARL HELM 


h 
y 
From 


determine just how 
na cae 
pphotograpl 

4 large university class 

which graduated twen- 

ty-five years ago, they 


‘of one or the other of the candidates selected the twenty 
for the Presidency of the United most successful lawyers, 
States? doctors, teachers, en= 
‘These are days, thanks to the xineers, and business 
motion picture, radio, and the men; also the twenty 
news photographer, when we Teast successful 
don't have to go to see oF. hear they, obtaing 
Presidential candidates. ‘They graphs of all fort 


‘come to us. From afar, we not 
‘only hear the it we 
their faces, study their chats 
expressions, note their act 
‘and demeanor, even their little 


five ‘years later. ‘The 
photographs were shown 
to.a group of payehology 
students, ere 
‘ked to tell from the 
Pictures which were the 
Successful. mien, and 
what calling each had 
Followed. 


‘The result was almost 
complete disagreement in every case. A 
ily: successful engineer, for instance, 
taken for an unsuccessful preacher; a 
ol teacher for @ prosperous banker. 
nly conelusion the experimenters 


exact. measure of the 
‘greatness of famous men 
and the acid test of their 
relations with the pul 
Almost any photog- 
rapher will tell you 
that he can read “the 
inner lives of the great 
and the near-great from 
their appearance before 
the camera. 

Is this idea correct? 

Not long ago two 

sychologists of Wes- 
leyan University, Dr. 
Carey Landis and TL. 
W. Phelps, undertook. 
by scientific tests to 


give an employer no accurate idea of the 
wplicant’s fitness, 


NE reason for 


perhaps, is that 
the ordeal of f camera very 
often definitely alters a man’s customary 
behavior, at least temporarily, and so 
makes him appear to be what he is not. 
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ine ero 
fhnving picture’ taken ‘never worries i 


Let's look at the Presi 
as they face the came 


tial candidat 
's eye. Herbert 


Hoover is the despair of the Washington 
photographers. Though noted for hi 
versatility, he has just one pose for the 
camera—looking straight at it with an 
flmoxt expressionless face, Hence hi 


photographs ure almost identical, He 
feldom displays more than the faintest 
Suggestion of a simile when he poses for 
the cameraman. He dislikes to be photo- 
sgraphed in full profile 


N CONTRAST, Alfred E. Smith is m 


the least concerned about having his 


2 the public 


picture taken. He has be 
tye too long to let the can 
. "Coming up through the political graphed. He would rather ly through 
ranks, “AI” Smith always had a they will tell 
smile, 


the best photographs. of “Li 
of for Presid e those snapped at the flying field 
more sedate willing in Paris justafter he landed in his epochal 
to be photographed in any position 
but the profile. His favorite 
full face. He prefers to be 
while he is talking, to be shown. 
ing something besides having a 
picture taken, 

Suppose that 1 


time you set 
‘of mien were 
ieture. ‘Ta the 
era man a visit to the photog. 
rapher is as painful as a session wit 
the dentist, You ea 
the state of your nerves ify 
face a camera every day it the week. 
“Look this way, please!” 
‘Take off your hat!” 
“Now, give us 
“Hold it, please! 
‘This is part of the price great men 
pay for being famous, and itis 
enough to shatter the disposti 
and poise even of men with iron 
nerve. Not long ago the headlines 
reported of Colonel Lindbergh that 
he was “nervous and needed a rest 
No little part of this “nervousness,” 
his friends say, was caused by the 
camera. He hates to be photo- 


waiting to take 
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flight. Th 
and unselfc 


first photos of the boyish ( 
bergh with those of the € 
bergh of today! 

‘The most photographed man in the 
United States probably is Mayor James 
J. Walker, of New York. He enjoys being 
Photographed—perhaps he is the only 
celebrity who does. His every movement, 
the phi 
pose in itself 


graphers say, is an unstudied 
And he's always smiling, 


He has one little eccentricity 
1, be, photographed bare 
Edward, Prince of Wale 
doubtfl honor of being the most phat 
graphed man world, He is the only 
member of royalty, too, who is eon 
sistently photographed while falling 
off a horse! He is selfconscious when 
he sits down to a posed, formal 
protograph. te like 3 
he takes a lively interest. in th 
proceedings when a 
can news photogra 
him, and is smilingly 
ra ia lac vito the United States 
‘one photographer shouted, Hey, 
Prince! "Take off "The 
ighing. “I don’t 
like that cap myself.” he shouted 
back. “Go on and shoot!" 


ING ALBERT, of Belgium, 
tthe easiest photographed of ro 
for his picture as i 
ing himself. ‘The 
s Queen, EI 
vera. enthusiast, 
She lhas coached him in the trick of 
being at his ease hefore the camera, 
and has put her preachings into 
actice by taking innumerable pic 
Rares of him with her own Btle 
kodak. (Continued on a) 


FAIRYLAND. of blinking color 
flashes—that is the fifty-mile 
stretch of track between Att 
Junction and Deshler, Ohio, 

where the Baltimore and Ohio Railroad 

has just installed, the latest in railway 
ystems Vertical bands of green 

‘speed fast expresses on their way. 

ing lines of amber counsel caution, 

red crossbars halt pulling local 

‘These new. “color-position-light” 

nals, electrie-lighted warnings 

brigh est sunshine and darkest 

i ve fgrever the 


a 


visible in 
ight, are 


intended to, 
that an engineer may mistake t 
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Safer Signals 
for Railways 


New Lamps That Flash 
Warnings in Daytime 
as Well as at Night 
Replacing Semaphores 


By CHARLES ADLER 


ing. ‘They represent the latest step in the 
sale control and dispatch of trains by 
visible indicators, 

‘When hand operated semaphore si 
with painted, moving arms, mounted up- 
ona tomer, wee introduced in 1841, they 


operator's failure might 
ul wreck, “Automatic block 
Signals, now used on all but a few local 
and suburban lines, removed the menace 
of the careless signalman, and made the 
signal system practically infallible. But 
“Si 6 cored eecttichigha with pone 
rong co ic lights with pow 
fal reflector, tied out on several ad 
Se pers b bern & 
night, and dispense entirely’ At 
moving semaphore arm. 

Meanwhile the Pennsylvania Railroad 
has devised another ingenious substitute 
for moving semaphores: Rows of power- 
fal ater its ona ac 
cular background replace the swinging 
fro, and say be Sas om in dierent 
ving, this type its name of 
ight” signal, hee lamps in a 

;ianer when 

erespring othe “an 
‘postion of the oller. semaphore, 
tae Ure laps in etic row 
Fclear;” and a slant 

ine inceeales elie toot 


“ing: 

row of lamps opposite to the Inst 
fives fourth signal not possible with the 
semaphore arm. It is called a “permis- 


‘This ena, combining both the position and 
colored light systems, cannot be mlaread, 


signal, and allows an engineer to 
ra block knowing a train is ahead, 
tnd is frequently used when a relief loco: 
motive arrives to couple to the rear of a 
Mt et dpa os ed 

i the latest type of signal ax 
the Baltimore and Oho Hatload, colored 


and mal 
the’ ignal unmistakable, ‘Two brilliant 
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Odd Equipment of B 


9 
‘3 id} 


A House with Food Walls; Moun- 
tains of “Smokes,” and a City Lot 
of Gum, Go on South Pole Voyage 


By EDWIN W. TEALE 


Byrd's supoly ship City of Now 

setting anil fore two 
seer voyea othe Ataris, ro 
pointing by ‘Charles Rosner, 


walls are formed of a number of thick 
nesses of wood with air space between and 
special insulating layers of kapok, a fiber 
cone seventh the weight of cork, obtained 
from pods of the tropical Ceiba tree, 
When these house are setup a the 


Commander Byrd's tiny windows has three panes of glass with —expedi base, they will be sunk 
p. the hark City of New an insulating air space between, and there four feet into the ice. As further pro- 
are two doors for every entrance, work- tection against gales that sometimes 


ing Tike canal locks so one cannot be attain a velocity of two miles a minute, 
‘opened until the otherisclosed. The main heavy straps over the roof will anchor 
them, In winter, deep snow banks will 
give added sl ‘The men will com 
muunieate between buildings through tun- 
nels in the jee. 
wether building—it's like a 
fairy tale—will be a house of food 
which the men will devour the 
‘walls, starting from the insi 
eating out! * 


‘equi 
ie of exploratio 

d ship, took 
includes the 


fatest i 
vices to produce arti 
hine, and even an electric ice- 


SHE explanation is this. All 
the canned goods have been 
packed neatly in small boxes de- 
to be opened from the side 


‘The bill for dog biscuits alone, 
nearly $8,000, was greater than 
the cost of discovering America! 
Forty tons of th 
feed Byrd's 100 sled dogs. The 
value of all supplies and equip- 
the expedition is close to 
a million doll 
On the lor 


‘afiap. All the boxes are 
‘me ast’ When te cop 
ton che te baat the Aa 
arctic, planks, laid on the ice, 
will form the foundation upon 
which brick walls will rise, each 
“brick” being a box of canned 
food, The oreo, thes komo 
tele enough to shelter one of Byrd's 

‘The half-dozen houses are being trans- - <i in his esas ‘The flaps all will face inward s0 the 
eneigeearathinglantwiresatede. Rope SaSgtihacs eneerces pd, Wane posts a te toe 
‘grees below zero is edmmon, Each of their oeition of operator when he snaps the orer, corners will hold them rigid after the 


will be set up. 
iton a street, 
gasoline engines supplying electricity for 
fights, and with a publie library of 2.000 
volumes! 
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cans have been removed. By piling snow 
‘against the outside, the empty boxes are 
expected fo form a wall rigid enough to 
‘apport heavy tarpanlin forming the rot. 
fact ‘that the food must pass 
through extremes of temperature present- 
special problems in packing. Before it 
reaches the Antarctic ft must encounter 
the heat of the equator; hence the electric 
ice machine. All tin eans are coated with 
‘a special paint developed to resist rust in 
extremes of temperature. Maroon was 
the color chosen beeause against it the 
slightest. scratch that may invite rust 
shows up and can be given a daub of paint. 


1HE mountain of food, taken to sup- 
port about eighty men for two years 
is Cr Antaretic,, Ca) 
cludes twenty-eight 
tons of meat, twelve 
tons of potatoes, sev- 
qin fon of tour. 
‘ ton of a 
sauce. ‘The one 
taken by the 
weigh 107 
more than Li hs 


fifty cases of cheese 
also are making the 
trip. “Dried fruit and 
vegetables total nine 
tons; jam, jelly, and 
marmalade, another ton. The morning cup 
of coffee will be provided from a 4,500- 
pound supply. It will be flavored with 
nil from a two,ton supply. 
‘Thrve tons of beans will help make the 
alls of the storehoue, besides a ti 
‘a half of kippered herring, 400 
ns of mince meat, 100 gallons of 
oney, more than two tons of cereals, and 
1,000 packages of gelatine, Nearly 1,200 
pounds of cookies will help top off the 
meals, For seasoning, 
there are a ton of salt, 
more than sixty pounds 
of pepper, and 175 pounds 
of asorted spices 
ton of tobacco goes 
along to. provide relief 
from the strain of the I 
winter, 
shipped eighty-four new 
pes. And 500,000. 
Piled on topo! 
the cartons con. 


to the tenth story. of 
average office building! 


FP CHEWING gum were 


tion to two and a half 
tons of candy! 


‘After Byrd and his men 
return, it should be easy 
for later explorers to tell 
where they have been by 
a litter of used razor 
blades. Sixty razors and 
1,200 ‘packets of blades 
went with them. Nor did 


Sgsts Photomicroncone 
{ip circie. an instrument for menvuring earth's magnetic eld at the South Pole: 


” 


atic, the men still have three, camp 

Than a hundred records. ‘The musically 

inclined also may strum their own banjos 

and ukuleles, or play a small piano 

included jn the equipment. ‘Besides the 
t 


library of books, there is a movie projec- 
tor and a film ‘of fifty reels for 
impromptu picture shows, 


JOUGH powerful radio transmitters 

| beeen veckie etre od 
explorers in touch with home, Command- 
‘er Byrd has taken along 60,000. sheets 
of writing paper. 

If anyone gets sick, the medicine kit, 
weighing more than a ton, contain 
among other things, a gallon and a half 
of cod liver oil and twenty-five pounds 

of epsom. salts, 
‘Thirty assorted 
varieties of lle 
ness are guarded 
inst by a sup 
ply of - 50,000 
tablets. Lest 
tetanus, diph- 
theria, peu 
nia or scarlet 
fever invade the 
‘camp, 300 pack- 
‘ages of antitoxin 
for these mala 
dies went into the 
‘outfit. No one’s 


h soap to give the entire 
standing army of the United 
States a thorough scrubbing. 


‘The party will not lack for bathe ten men 
amusement. ‘There are thirty radio at once in artificial sunshine, 

receiving sets—from small three-tube When Byrd 

portables to cight-tube super-heterodynes. village on € 


And when reception is poor in the Ant- Pole, they wil 


visibility. A new type of 
portable gasoline » stove 
will cook a meal for six 
in an hour, providing 
water for cooking simply 
bby melting chunks of tee, 
Of course, the equipment 
includes spare parts for 
the airplanes that will 
tant part i 


VERY man has a 

‘camera and films. Tn 
‘addition an automatic 
mapping camera will chart 
unknown areas from the 


st. One remarkable cam- 
fra, a photographic sex- 
tant, will record the exact 
location of the operator 
olen ie snaps, the shut 
er, by the sun's posit 

It will be used to locate 
the South Pole. 

Two motion picture 
photographers in the party 
are prepared with twenty~ 
‘eight miles of movie film— 
enough to keep a camera 
clicking for thirty hours, 

(Continued on page 160) 
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Latest Gifts of Research 


Aluminum Plating at Last 


ILLIONS of dollars” is the value 

Placed upon the recent discovery, 
at the University of Illinois, of a method 
of coating metals with aluminum by elec~ 
troplating, As announced by Prof. DB. 
Keyes, of the university faculty, it solves 
a probiem which has baled experimenters 
for years—ever since the electrochemical 
process of extracting aluminum was dis- 
covered, back in. 1885. 

‘So many are the uses to. which alumi- 
num has been applied in industry, that 
it has come to be known as "the modern 
metal.” Aluminum pots and pans that 
refuse to rust are indispensable 
to every up-to-date housewife. 


test is the noted German hygienist, Dr. 
ip poctag thettiestre sod cline pre. 
y meters and 
chion instruments beneath the clothing 
of both men and women, and so meas 
the temperature and bumidity next to 
thir skins, In addition, be measured the 
amount of health-giving ultra-violet li 
which penetrated’ their garments, 
means of sensitized paper inserted be- 
neath their underthings. 
‘He found that the jure next to 
a woman's ‘as ten degrees 
Jower than next to a man’s, and that the 
humidity is from a third to a half less, 
“The average modern man,” be eon- 


per family, according to recent estimates 
announced by Homer Folks, Vice Chair- 
man of the Public Health Council of 
ww York State. ‘The total loss of earning 
wer in the United States, due to illness, 
1s figured at $15,000,000, 


Atom Thickness Measured! 


FFUMS of metals thin that they ae 
utterly invisible to the human eye 
have not only been produced, but. also 
measured, in the Bell Telephone Labora- 
tories at New York Tn recent ex- 
iments under the direction of H. E. 
ives, to improve the design of photo- 
electric cells for television, layers 

of a light-sensitive metal’ known 


Every engincer recognizes the 
portance of lightweight al 
parts in automobiles an 
‘engines and #0 on. 

Yet, pure al 
strength and toughness 
and nicks easily. ‘This weakness 
has limited its usefulness, especially 
in mechanical somtroction 

ut now, with aluminum 

made practicable, steel oF 
aluminum alloys 


uy today bill 
their intense corrosive acti 


Raindrops from Smoke 


Dette inser coal 
‘smoke—eventually may come 
into wide practical use in scientific 
rain making. 

Such was the recent assertion of 
Prof. C. F. Knipp, a chemist of the 
University of Hlinois, who demon 
strated how, with the aid of dust, exper- 
imenters now can make rain fall. in the 
laboratory. Av vessel is filled with air 
moistened to the saturation point. When 
this air is expanded, the moisture turns 

fog. ‘Then dust is introduced by light- 
ig 4 match and allowing the smoke to 
filter into the vessel, Instantly the fog 
turns to raindrops. 

While the process isin the experimental 
stage, “eventual y be done in the 


were at the satura: 
tion point, and we wanted rain, all we 
would have to do would be to blow some 
of the city smoke into the air and we 
‘would have rain, 


Women Win Clothing Test 


{ICH wear more sensible clothes, 
men or women? 
An answer to the old dis 
i, lest hae been suppl 
ratory experiment. 
tant al favor of the women. 
‘The scientist who tackled this ticklish 


uted question 
ied by Seatise 


N THESE 
‘each mon! 
important new 
discoveries, inven= 


‘and illustrated. | Most of 
them in their useful ap~ 
lications have a direct 
ring on the everyday 
Hives of all of us. And they 
are explained here in sim= 
ple nontechnical terms, 
so that the understanding 
‘of them seill help you to 
in touch with the 


cludes, “spends most of his life, winter 
and. simmer. in the debil climate 
Of the tropics. Only his face and hansls 
fre allowed to stick out into healthies 
surrounings.. The average woman, on 
the other hand, lives in a climate like the 
cool, dey air of the Alp 


The Healthiest Age Found 


FR more than two years. 8,000 men, 

women, and children of Hagerstown, 

‘Ma., have been the subjects of the frst 

fits kind in the world, an investi- 

ation by the U.S. Public Health Service 

to learn new facts about the relation of 
age to physical fitness. 

“The records, just made public, reveal 
that the healthiest time of life is between 
the ages of twenty and twenty-five sears. 
‘The most illness comes in early child 
hood, with old age next. More than half 
the inesses at all ages, it was found, 
‘were respiratory ailments, chief among 
‘which was the common cold. 

Sickness costs the average person in the 
United States $31.08 a year, or $134.68 


as rubidium, of various 


When Bont results 
with one particular 
remained to measure it, 
"Ordinary methods were out of the 
question, for the metal particles 
were bend the range of the most 
few method was devine, Ps 


a erating thet 


Finds Earth Cooling 


HE earth is cooling off, accord 
ig to the theory recently ad- 


vanced by Dr. Willa 
Chief of the D of G 
Coast and Geodet 
Millions of years from now, 
‘our world will be a lifeless frozen ball, 

A hillion and a half years ago, he says, 
the carth’s temperature was jut below 
the boiling point of water, 212 degrees F. 
‘Today the average is about fifty degrees 
F. Tus be stitutes that the oath is 
cooling at the rate of about two degrees F. 

very 16,000,000 years, 


nent, 
"he declared, 


Developing Powdered Milk 
M2, bottles soon may disapy 


along with bottling machines 
‘the daily rounds of milk wagons, 
According to Prof. Victor E, LaMer, 
a Celebs Universtiy, cheats ars at 
work to produce milk in powdered form 
to simplify the problem and save costs of 
distribution, And Dr. H. E. Barnard, 
‘consulting chemist of Indianapolis, Ind., 
states that powdered milk already is being 
marketed in limited quantities. 


Fireproof Paper Invented—X-Rays Find Flaws 
In Trees—Useful New Laboratory Discoveries 
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Trapped 350 Feet Underground 


Miners Buried Alive Deep in Poisonous Tomb Saved by 
Uncle Sam’s Trained Rescue Crews—How 
New Inventions Help to Safeguard the 
Lives of a Million Workers 


MERICAN breakfast tables By BOYDEN SPARKES thet bones, o that they drop in their 
‘were saddened one mo tracks like creatures in a slaughter pen. 
cently by news of four Death may strike from above. Rock- Sometimes they stumble into unseen pits 
asters. A total falls from mine roofs account for half the’ and fall in blackness farther than if they 
been snuffed underground deaths of industrial Amer- had stumbled from the ledge of the Wool- 

ica. An explosion at any instant may rob worth tower, But over all there is one 
them of every breath of air and shatter dominating horror, 


plex system of civ ‘Miners call it “afterdamp.” 

Far underground It is earl le, the same 
mine at Mather, Pennsylvania, sart of deadly issues 
an explosion had transformed exhaust 


the families of 195 miners into 


ap 


design 


Is poixoned bi 


a, had killed se 
fever others bad 


A diver by 
pumped from the surf 
hone; the mine rese 
with him a two-ho 
wat 


Ineeath 
into eapper 
berly, Nevada, 


TTI the sam 
speed that fir 
onds to a box al 
resoue cars rush over railway 
Tines in response to alarms of 
mine disasters, Within a sur 
prisingly short time after the first 
word of the Mather imine ox 
Plosion reached the surface 
rescue ears rolling, behind snort 
ing engines arrived on the scene 
Mather nestles on a Pennayl 
vania hillside, It is one of the 
cleanest mining townn in the 


APRALLING, as were these 
disasters, they were only a 
final part of a greater tragedy. 
‘That tragedy ix the loss of more 


pparatias 


than 2,500 lives in the American 
mines each year but even that 
fearful total would be many 
times jreater were it not for oF 
life-saving agency of our G 
ferment of which most An 
cans are little aware—the mine 
Rescue Service of the U.S. Bu- 
eau of Mines. 

‘Just the other day, hundreds 
of trained men from mines in all 
parts of the country assembled 
‘at Butte, Mont., to demonstra 
their skill in saving 
comrades nbed hu 


neath the earth's surface, The event was [af Dacis Sam's now seu 


nternational First’ Aid and M wre. -guipped with 
Contest, staged annually ‘word im scentide appar 
Government auspices, TI 


of reviving half suffocated vie- 


tims. There, too, mine reseue 

teams, wearing gas masks a1 

breathing apparatus, 
nother in solving 


U8 sarees of ine 


nited States, 


problems which might be en- men work there in eight 

countered in the event of dis- eee cate a eerepes miners co~ | hour shifts, In the course of a 

astrous mine explosions oF fase taariBea $5 the beaeeds sulases cheapa lees year they bring to the surface 

fires. ‘i fied. ‘Tutt also is a reminder of the sevice of | dearly a million tons of high 
Living entombment is one of modern science in saving lives underground. grade coking coal, 

‘the most dreaded fates. And ‘The night shift was just going 


every one of a million American into the workings in’ the huge 
miners is always shadowed by gan mines bas been redused, fram one in every elevator cage of the main shaft, 
the chance of being buried alive. | 200 men employed, to three in a thousand. and the day shift men were leav 
But that is not their only dan- ;, When the explosion came. 
ger. ‘Shrake lived to tell how 
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it felt to him. There was a dinner bucket 


850 feet below the surface. He had ad- 
vanced only a few steps when he felt a 
rush of air against his face, A moment 
later a blast of air knocked him down, as 
it knocked down hundreds of others. 
Many of them never got up. A. coal 
mine explosion drives through the black 
passageways with something like the 
force of a charge of powder in a cannon. 


* AFTER, I was, knocked down. re 
called Nick later, “I struggled to 
‘Then hot, black smoke bit my 

.. Twas dizzy, and wa 
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depths. Their first job was to consult 
mine officals, read maps, ask questions. 
How many men were entombed? Where? 
‘Was the mine on fire? ‘They must be pre- 
pared for all emergencies. 

Car Number 3 is one of the crack resee 
cars of the Bureau of Mines. It was put 
into commission only recently. Already it 
hhasseen valiant service. Grim adventures 
are the common lot of men who bunk in 
this rolling laboratory. 

Everything in that car represents the 
last word in scientific mine reseue appa- 
ratus, Beneath the car are stored 
stretchers, oxygen eylinders, coils of rope 
suitable for Alpine climbers, and sheets 
of canvas designed to serve as emergency 


an 


human lungs. A rescuer who carries one 
of the birds nto mine knows that when 
the bird succumbs it is time to go—also 
that he still has time to go. Other equip- 
ment in the car includes a dozen sets of 


; tre dosen cachon monoxide sef- 
rescuers, two dosen electric. flashlights, 
ten electric cap lamps, and chemical ap- 
paratus designed to warn of afterdamp by 
means of changing colors 


IE. prine!pal types of rescue appa 

ratus necessarily include tanks of 
oxygen, ‘The same air is breathed over 
and over, but each lungful passes through 
a filter of caustic soda contained in 


timbers hurled 
from the 100 
realized T was. going 


the wrong way. It was 
hard to breathe, T went 
hack, falling at every 
other step. I heard men 
shouting and knew I 
must be near the air 
shaft that led to safety 
‘Then the gas must have 


pote, Ifell. ‘The next thing T knew was 
when T came to, at the surface.” 

Meanwhile, word of the disaster had 
been flashed by telephone and telegra 
‘to various mine rescue cars stationed 
Pennsylvania. After a night of tragic 
vigil, frantic women and wide-eyed 
children saw a strange looking railway 
tear shunted on a siding nearest the pit 
mouth of the Mather mine. Lettered on 
its side was this legend: 

“United States Bureau of Mines 

Rescue Car No. 3” 

But the Bureau of Mines rescuers did 
not at once don their breathing apparatus, 
rush from the car, and plunge into the 


Rescuers expiring» 


walls or “brattices” in 

Tn the car itelf are k 
room, an electrical refrigerat 
berths for the crew, a complete electric 
light generating system, 2 schoolroom 
where miners learn how to wear oxygen 
breathing apparatus: and in addition a 
curious store of apparatus designed to 
cope with flame, fume, and gas 


ARIES sing in that surprising ve- 
hicle, They are the most elemental 
mine life-saving appliances. Long ago 
men discovered that when canaries fall 
perches because of foul at- 
it is time to find better air for 


also strapped to his back, 
Ithe hax atwo-hourauip- 


pix ot oxygen, then he 


has a two-hour lease on 
life, 


THE Gover 

‘apparatus the rate of 
supply. iso 

‘automatically 


He breath 
from a 


in rapid 
pression tank through « 
reducing valve, 

the supply adj 
to his n 

when the consump 
only. 300° 0F 400 


ing. his 
cce of his 
air-tight” 


Within his mouth, man after man of the 

mine rescue services of state and nation 

‘went down the deadly shaft of the Mather 

maine. ‘These men found and sent to the 

surface the limp bodies of scores of 

ers. A few living men they carried out, 
i most of thee were rescuers who had 

under tri 

tune was there breathable alr. "The only 

imines who escaped were men near the 
air shalt when the explosion cam 


of th 


A fer . 
‘one leve ie toa level where they 
heard eries for help, 

Ordinarily the doots of such stairways 


in mine workings are air-tight and care 
fully guarded.» Mine workers, knowing 
their only hope is to keep themselves supe 
plied with air, bold each passageway as a 
tauit. "Fans at the surface, when all is 
going well, keep air lowing into the deep 
est of the tunnels, ‘The men who rushed 
down that crude stairway knew they were 
abandoning safety for peril. They went 
bravely into the blackness of the deby 
strewn tunnel. Great chunks of fallen 
coal and heavy timbers pinned one work- 
er to the tracks (Contin 
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Improved Homes 
at Modest Cost 


JHE attractive dwel 
typical representati 
slesign and construct 
er Homer in America” Comp 
cing proat ofthe fact that attractive homes, embodying 
‘ery modern comfort and convenience, ean be brought 
within reach of families of modest means. All can be built 


moderate cost—the price depending some- 
‘on local con a 


Pictured on thin 
‘of the latest. advan 


ecture are represented 
dy the plans and to 
're planning to 

ll prove useful. 


(Git of the Hutchinaon high Schoo: Buao, N.Y. planed hin 
‘thngled house to show that unusual angen if ‘handled, 
‘ay add much to coavenience ia uae- Te cost $600 to Contract 
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Another Spanish-type house, 
"Banta. Barbara, Calley 

in one cost only. $4,168 
Roti of 


ving, dining and bedrooms 
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It’s Here—the All-Steel House 


rection of the see framework of « 
house nt Forest Hills N. Yin three 
‘ours and Afty minutes. ‘The we 
Framework being raised ad bolted. 


'N DETROIT, where auto- 
‘mobiles are made and as- 


[T= with the speed 


and economy of @ magic 


Homes Already Reared 
in a Few Hours Point 
the Way to Wholesale 
Building by Assembly 
of Standard Parts— 
Mass Production Will 
Reduce Labor Costs 


By 
ARTHUR A. STUART 


finally, the rooftree. ‘The skele- 
ton was finished, No derricks 
‘or hoists had been used, merely 
‘a rope tackle and from time to 
time a couple of wooden horses 
fon which the workmen stood. 


that is purely American, a steel 
house took shape recently with 
One hundred 


m small erew of 
‘erectors appeared on that De~ 
trot site the steel frame of the 
house was bolted into shape, its perma- 
nent stairways were in place, and all was 
i west for the next stage of con- 
struction—the placing of the floors and 
rool. 

"Through this demonstration and some 
fifty others in different places in the 
ited States, the prospect for small 

hhas lagged far be- 
il other industrial processes in Amer- 
ia, has spurt forward amazingly: Each 
‘of these houses possesses in miniature 
steel frame of a skyseraper; but they have, 
besides, a special significance and interest 
for the American family that ean afford 
to spend around $5,000 for a home that 
Will last a lifetime, 

My interest, in this development was 
first caught when in Forest Hills, Long 
Island, near my own home, there was a 
similar demonstration of rapid erection of 
steel framework for a small house. ‘Three 
hours and fifty minutes by a stop watch 
after the hard-muscled crew of five steel 
workers had donned their overalls the 
Stood onthe staunch steel rooftree, fin- 
ished. and a crowd of watchers cheered. 


TIME hd been the important clement 

the demonstration. The saving in 
and therefore of labor and other 
is the thing that is expected to 
balance the greater cost of steel ma- 
terials, 

‘At Forest Hills and Detroit the erectors 
went at their work with a rush, The steel 


t 


‘Checking over the steel materi which a few hours later was 
‘house, built we Mlustrated in the photograph shove. ‘The mate 
‘al had ail been ext by the factory to the required dimensions 


hd been gut to size and shape and all 
bolt holes drilled. By means o rs 
and clip plates the parts were brought 
into line and held fast in a rigid frame. 
‘The first step was the placing of the 
ground floor girders and beams; next the 
fide framework was assembled sd raised 
into position, then the partition frames 
and main stairway. Mounting that stair- 
way, the wor the second. 
story joists: then they raised the second- 
story bearing wall frames, bolted into po- 
sition the stairs to the attic, and placed 
the attic foor beams, the roof trusses and, 


In these operations I see the 
beginning of an important 
nt in small house con. 


the weight of the economic pressure that 
is chiefly responsible for our present-day 
system of mas production. 
America leads the world cost, 
‘mass manufacturing of many useful prod- 
‘ucts. Practically everything we eat, wear, 
or use hax become a factory-made thing. 
Because of this we Americans are the 
most prosperous and comfortable race on 
the face of the earth. By. scientific 
ig the perfection of machinery 
made possible and by means of machin- 
fy we have achieved mass production. 


\ THE last fifty. years there has oc- 
curred a revolutionary. change in the 
production of the necessaries of life. Even 
the poor among us have become accus- 
tomed to utensils of living that would not 
be within the reach of even moderately 
rich men except for Uhis same principle 
ef mass production, In only one Geld 
have we shamefully lagged behind its pos. 
sibilities, and that is in the first essential 
of any civilization — the building of 
homes, We still build houses much ax 
they were built in the middle ages. 

Suppose that Henry Ford, or Nash, or 
Chrvale, or the General Motors people 

lt each car as a separate job. Suppose, 
after getting your crder. they brought 
cumbersome machines, many mechanics 
aa much more material thay necesary 
around to your back yard and proceeded 
to make your automobile. Not more than 
one mas in hundreds could afford even 


u 
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the feeblest kind of auto- 
mobile. Yet that is pre- 
cisely the way we con 
tinue to build small 
houses, and that is why 
small houses are gro 
tesquely expensive. ‘The 
slowest kind of construc~ 
tion, the most: laggardly 
‘wasteful, is that which 
is reserved for the 

‘who ean least afford t 
waste —the people of 
small incomes. 

Before they ean hope 
to change the character 
of small house building 
in America, steel men 
realize, they must change 
the methods of building. 
‘To that end their engi 
neers, draughtsmen and’ 
architects are striving to 
evolve a plan for the 
swift ervetion of small 
houses, that may become 
an American phenome- 
non like the swift erec- 
tion of skyscrapers, 


THEIR last con- 


C., the 
uie of Steel 


about 


steel, During 1988 about 
'82,000,000,000 will be 

cheap houses of 
which seventy- 
cent of the mate- 


s, perhaps even 
spending more for them, 
labor costs may be re= 
duced so as to make the 
completed house a 
stronger, finer thing that 
hhas cost less than the 
old fashioned wooden 
house. 


OBERT 'TAPPAN, 
the architect of the 
ateel frame house in For- 
fest Hills and the 
Detroit, told me that 
the materials of a 85,000 
wooden house cost 
£2,000, the materials for 
a steel-framed house like 
it would cost $2,800, 
But,” he added, the 
labor on the steel house 
will be 82, 
against 
‘wooden house.” 
In Gary, Ind., where 
steel has raised’ a city 
‘of the flat, prairie 
in twenty-ord years, 
there are men who have 
8 positive affection for 
feel that holds them ws 
wen are held by a 
h politics, 
ost of 
lives 
sight of the 
cherry-red glow of blast 
furnaces. ‘They work s0 
close to steel in the make 
ing that the terrific heat 


a ancther ve lon 
will go into other simple 
types of wooden struc- 
tare ‘Tey weretoldtbat 
if all of these. bui 

were to be provided with steel frames, the 
total steel business would be increased 
approximately 400,000,000, But. this 
vision can be realized only if the steel 
‘manufacturers can offer frames on a com 


petitive basis with wooden ones. This 
tiny hope to do by Keeping thei plants 
normally be pe- 


during what would 
Fotsl deeton ia ling ts ee: 
bers for small houses to be stored like 
lumber until sold to small-house builders. 

production is dis- 
in connection with houses 


complete freedom of treatment of inclos- 
ing walls, roof covering, color, location, 
the shape of entrances and porches, loca- 
tion and design of chimneys. 

Everyone who might contemplate build- 
ing a low price house is interested first 
of all in the cost. Such information as 
Thave been able to obtain indicates that 


‘wooden house today is spent for labor and 
forty percent for materials. But there is 


often scorches their 
skins. In Gary, men are 
‘more constantly aware 
‘than most of us that this 

‘the aye of stecl and 


without it, So no one there was surprised 
‘a few months ago when the president of 
‘steel company let it be known that he 
‘was going to build a house containing not 
s0 much as a stick of wood. 


ATURALLY, for the president of a 
steel company the matter of expense 

is secondary. Nevertheless, even the erec- 
tion of a mansion of steel may be expected 
Woadance the cane ofthe smal 


the objection is made that no one 
wants a house that resembles mil- 
lions of others. But the argumet 
is worthless, for basically a dwell- 
ing consists of rooms and their 
size and arrangement may be va- 
ried endlessly at the owner's wish 
without conflict with a scheme 
for mass production. 
Standardization of plan is an 
important economical factor in 
production, This should be as 
true of houses as it is of automo- 
biles, radios, vacuum cleaners, 
cameras, electric refrigerators, 
telephones and hundreds of other 
inexpensive conveniences. The 
casily standardized parts of a 


house isa goal toward which steel 
ren are striving just ax did fare 
fighted automobile builders who 
saw a score of years ago that bi 

fortes avait en ho 

luce cheap automobiles 

Pfa this Gary steel house, ad- 
vantage was taken of every cxst- 
ing sted appliance. After the 
frame had been raised, steel win- 
dlow sash began to arrive, followed 
by'lath, radiator cabinets, doors, 
teim and bathroom eabincts. At 
the building took shape ‘brick 
layers vencered the hollow tile ex- 


With the framework in place, 


fuse represent probably seven 
five percent of the total cost. 
dlviduality may’ be retained by 


steel fabric stretched across the 


tops of the floor joists and the 


ned on page 1 
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Hot Water When You Want It 


You Can Have It Always on Tap with Improved Automatic 
Heating Units That Save Countless Worries in the Home 


* "-ARY! Why in blazes isn’t 
there any hot water this 
morning? You might at 
Teast wait till get through 
shaving before you draw 

it all of” 

“It's your own fault, John. You 
forgot to light the heater when you got 
uup., Now you'll just have to wait.” 

€o like this, with varia 
tions, are common in thousands of 
homes, ‘Most times they concern lack 
of ot water, but other unpleasant 

iappenings also st _ 

meats and take the foy out of life. 
Such, for instance, as having nothing 
but scalding steam come out of the hot 
water pipe, bathtubs filling with rusty 
water, faucets springing a leak, or 
bursting pipes flooding the place, 
Yet none of these things need hap- 
pen. With improved heating systems 
nor avalable hot water aay son 
tap. day or night; it is always clean, 
and hot enough without being too hot 
faucets almost never leak and pipes 
never burst! 

Many home owners donot realize 
how ensily hot water troubles now 
can be banished. Of course, the solu- 
tion depends on local conditions. In 
some places, gas, electricity, or both. 
fare not available. It also depends, as 
far aa expense i concerned on the 
type of heating plant, in your house. 

‘The ideal water heating aystem con. 
sists of a thermostatically controlled elec- 
tric heating element and a heat-insulated 
storage tank. If the house is fitted with 


most localities this system has one great 
drawback—the cost of electric current 
that only the very wealthy ean 


the electric system, are uires a 
five to carry off the products of comus- 
tion, and that if the gas pressure fs shut 
olf for any’ reason, the burner must be re- 
lighted by hand. “A typical automatically 
controlled gas water-heating unit is 
shown at the top of this page. 

‘TT your home is brase-pped through- 
cut, it makes no difference how high you 
fun’ the temperature of the hot water. 
‘The brass pipe will lat almost forever. 
Water at temperatures much above 180 
egrees, however, is very hard on iron 


One of the improved types 
‘Sctomateaily controled. it meets all home requirement 


By JOHN E. LODGE 


of eae water heating uni 


jing. ‘That is one reason why many 
gue have so mock trouble with rasy 
ater, Extremely hot water alo di 
integrates the cheaper types of faucet 
washers, causing trouble with leaky 
faucets. 

Of course, it costs money to 
heat water all the year round 
with gas. The gas bills for the 
average small family will run 
from seven to fifteen dollars or 
nore a month. ‘The natural 
lesire, therefore, is to obtain 
the heat from your furnace in 
winter. This can be accom- 
plished satisfactorily only with a 
Steam heating plant. In that 
ease you can install a small 
Pree 

copper pipe. wl 
is connected to th> top 
and bottom of the hot / 
water storage J 
tank. ” Water 


menwostar 
from the steam  SeEns om 
boilers piped to HUES PRATT 
cireulate in the TO WATER 
TEninatuned 


small tank, surrounding the cop 

Coil. Since water in a-steam beter 
always is at or near the boiling point, 
the water in the storage tank is heated 
by flowing through the coil, until it 
approaches the boiler temperature, Tt 


‘conjunction with an auto- 
matic gas water-heater in summer, rep 
resents maximum luxury at the lowest. 

rible cost. Iron pi however, 
1s likely to deteriorate the free 
‘quent high temperuturen 


FE, waterjaceted ceil canna 
Disraes cit ater cece sea ing 
system, because during mild weather 
te temperature in the boiler goes too 
low. 

‘Where gas is not available, the best 
system is the thermostatically’ con- 
trolled coal-fired water heater. A 
sectional view of a unit of this type in 
shown at the bottom of this page. The 
thermostat opens and closes the draft 
0 that the fire is automatically regu. 
lated. ‘This heater will give ax much 
hot water as the automatic gas heater 
at about half the cost, assuming aver- 
‘age prices for coal and gas. 

‘Other methods of heating water are 
in widespread use, but, they have 
many disadvantages. ‘There is, for 
instance, the hand controled gus heater 
consisting of a coil of copper pipe over & 
gas burner, It will give plenty of hot 
water but turning it on and of is a nui 
sance, and if you should forget to turn it 

off, there is possibility of a 
serious explosion, 


THESE: simple and re. 
tively unsatisfactory 

heaters often are installed 
‘with. pipe extending into the 
fire box of the furnace, to get 
hot water in winter without 


most unsatis- 
or cast 

too low in 

the ‘ie box interferes with 

ire and supplies too mu 

hot water. When shot fr is 
going you may have to drain 
off the water every few hours 
toprevent an explosion, And 


if the pipe or spider is placed 
higher, yon get no hot wator 
during mild spells, and yet 
there still is danger of explo- 
sion when you speed up the 
fire during a cold snap. 
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John Kenlon—Fire Fighter 


How Modern Science Tames Smoke and Flames Is Revealed in 
the Amazing Experiences of New York City’s Fearless Chief 


AROONED! 
First Officer John Ken- 
Jon’ clung toa bar 
ledge off Hog. I 
les west of the 
cast of Austra, ad watched 
the last splintered planks of his 
cos beneath the’ waven 
Thirty-six he had been 
trending. the bridge of © ernck 
cinper tip bound from: Liver- 
to Melbourne. For the past 
nd night he had hung on to 
Ling wheel while a savage 
hurricane had blown his ship 600 
les off her course, finally crash 
iiyg her upon the cleaver rocks of 
Hog Islan, an extinct, voleano, 
jating out ot the sea The kel 
been sheared off like cheese, 
and of the graceful hull not one 
whole plank remained. And now 
the nfneteen survivors of th 
trash were marooned in the | 
fiest part of the South Atlantic, 
castaways all, without food of 
shelter--800 miles off the nearest 
lane! 
sae this statin were ot 
lesperate enough, the’ eaptain 
now sickened and died. First 
Officer Johin Kenlon suceeded to 
the command—and a. forlorn 
command it was, too. ‘The met 
were ulterly demoralized, sta 
Ing, and shelterles.,Steaightw 
the ew, capa tqrely more 
than a boy. ruling 
the morale of his crew. He or- 
ganized hunting and fishing de- 
fails, planned rude grass huts for 


shelter, and devised huge fire bea 
‘con which was kept burning day and 
it. To keep his crew occupied 
while they waited for a passing sail 
hhe contrived to interest them in 
gamer and exploring expeditions 
When one of the sailors broke an 
arm, it was Jack Kenlon who 
bound it in a rude spli 
wood. As surgeon, captain, 
his own chief-of-staff, the 
Jeader kept a cheerful grin 
over his ruddy Irish counten 
But as he strode the bleak clits 
with his closest companion, ‘Tom 
Fleming, he was despondent over 
the chances of getting his men off 
the desolate island. 
lt enly 1 could invent some 
ind of a craft,” he kept saying to 
himeel. “But what is there to 
it! No tools, no timber— 


ful “Flemi 


out the only thing 
Jets tole down and dream outa 
‘way to escape the fix we're 
‘queried Fleming in 
"You never struck me 
dreamer, Captain, T've 
always thought your ideas ran to 
something more practical and 
concrete.” 
Concrete... a spark struck 
Jack Kenlon’s inventive brain, 
‘setting iton fire withadaringidea, 
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‘That's it, Tommy lad.” 
scrambling to his feet. “Conerete .. - 
We'll build a concrete boat!” 
‘A concrete boat?” gasped Tom. 
Vhy, Skipper, a concrete boat would 


“if an iron ship floats, why not a con- 

crete shi ‘only a question of dis- 

placement. Anyway, it’s worth trying. 

‘There's some limestone in these eliffs; 

‘we can erush and burn it for cement. As 
sand ai ne—there’s no lack of 
her on this T'm thinking.” 

So Skipper Kenlon set his men to crush- 
ing rock, while he himself built a kiln in 
which to burn limestone for cement. He 
had built dozens of concrete houses with 
his father in his native Irish village, and 

ch knowledge of the art 
After three weeks of careful testing and 
xing, he decided that he had the best. 
te that could be made. At this 
point he turned his attention to. the 
framework of the boat, With a few sticks 
of wood salvaged from the wreck of the 
clipper ship, he laid the skeleton of a | 
boat thirty-two feet long and with a 
eam of eight and a half f 
force the slender strakes 
were laid al 


pot 
forty-cight hours. When the last | 
‘scoopful had been poured, the weary eo 
pany scarcely dared breathe the question 
Uppermost in every min 
ill she flo 


tion was definitely an- 
in the conerete sloop made 

ial trip around the island. With 
‘enlon at the tiller and Fleming in the | 


for Austr 
captain would not be hurried 
voyage without careful preparation, 
made the crew salt down a month's 
supply of fish and rabbits, while he put 
the new boat through a series of gruelling 
trials. ‘Triumphantly, she met them al 
after a four months’ sojo 
Hog Isiand, Captain Jack and his crew 
boarded their strange craft, and shoved 
‘off for the open sea. 
In ten days they covered 1,600 miles 
Ke 
‘compass, but by dead 
reckoning Iaid a course for the west 
Australia. When they wer. 
200 


IHU without loss of life or limb, Jack 
Kenlon brought his crew to safet 
@ homemade boat of sand and stone. 
‘dentally, the principle of its construc- 
was s0 sound scientifically that the 
United States made hundreds of them 
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‘The Grand Street fre of May, 1974, described by Kenlon ot the “most punishing’ he 
Choking clouds of smoke overcame ity firemen before the chef wrrived. He conquered the memuce 
boy breaking skylight atthe top of stairway and forcing «smoke draft upward through the bulding: 


quarters in the New York Municipal 
ing, overlooking the city he has 
served for nearly half a century, he will 
tell you that he regards this and ‘his 
other adventures on the high seas merely 
ts preparatory to hislife work as n fre 


spirit" he once told me, 
of fire-fighting utilizes every ounce of that 
Spirit’ 

‘The same resourceful genius that led 
him to invent a concrete boat has asserted 
itself in a thousand ways during his 
upward career from a fourth grade fire- 
man to the most famous of living fre 

‘The kernel of John Kenlon’s attitude 


towards fire-fighting is this: he regards 
every fire ax a scientific problem, capable of 
the same deft and positive solution ax a 
problem in laboratory phyviest 


7S statement can be best de 
trated by a survey cf half a 
typical fires ducing the past thirty 
in which Kenlon has played a major role. 
id in some ways the 

ghastliest. New York has ever seen, 
‘occurred on St, Patrick’s Day in 1809, 
when the Windsor Hotel at the corner of 
h Street was 


$1,000,000. "The Windsor, although it was 
the most fashionable residence hotel in 
the city, was a veritable tinder bos— 
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mm pumps we 
their limit 
ly a 
pitiful sixteen pounds of 
| pressure at the nosh 
Kenlon’s line! mould: 
n't even wash a wind 
with that pressure 
his bitter comment 
saw his futile stream barely 
Tift itself above the fo 
In th 


temporarily beaten, 
‘Six hours later the Wind. 


8 heap of sn 


ing ashes, concealin 


hodies of half a 


the rapidly changing archi 


Firemen. res 
trous Wind 
he cotly lack of water preaure daring 


* as Kenlou 


escapes, no standpip 
ets, Tn short, it represented the worst 
type of the old-style "quick-burner. 

At 3:00 ravr, just as the St, Pat 
rick’s Day parade was passing the 
hotel, a Windsor servant I that 


the lace wind ‘curtains on th 
onud-lloor parlor were ablaze. He 
farted for an alarm box on Fifth 
Avenue but was blocked by the dense 
‘crowds watching the parade. Within 
five minutes red waves of flame were 
billowing from the second. story windows, 
and when the fire apparatus arrived, t 
mt l-soaked 
‘ken guests 


Adehaite part to pay a the solution of 4 mientac pest 


tecture had rendered the ol 
“steamer” as useless as the hand 
sehich tha sup 

‘The passi 


le 
mumps 
rs before, 


corridors. Milling thonsan 
fon the Avenue obstructed 
the firemen after their long 
un uptown (at that time 
the bulk of the apparatus 
‘was massed in the financial 
district, some five miles 
from the scene of the fire). 
And to cap a fearful climax, 
‘the water supply was found 
to be utterly inadequate! 


ENLON, at that time 

‘a lieutenant with a 
record forconspicuous brav- 
ery, was ordered to throw 
a stream into a filth-story 
window to protect a hook- 
and-ladder rescue party. 
He coupled his line to the 
hydrant, started water, and 


‘To Chief Kenlon, the Sramen directing this stream have @ 
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gradually placing New York's fire appara~ 
tus on the junk heap! At a time when 
cepartment’ politics made it dangerous 
for a young officer to speak his mind, 
Kenlon came out flatly for the high: 
pressure system, and was one of the most 
‘nfluential workers in the long campaign 
that saw the new system installed under 
Mayor McClellan in 1907. Thus, after 
ten years’ struggle, Kenion saw four 
thousand new hydrants in New York, 
with a maximum pressure of three une 
‘ired pounds at every plug! 


ENLON’S grasp_of the scientific 
Principles of fire-fighting was demon- 
strated at the official trials of the new 
high-pressure system. ‘The tests took 
place along the North River front, and 
‘were witnessed by officials of city’ and 
‘or McClellan, much impressed 
liy the terrific force of the water, was 
curious to know exactly how far the 
Ligh-pressure pumps could force an 

effective stream, 
He turned to Kenlon, standing near by. 
“Chief,” he inquired, pointing to a 
-slory warchouse and office build- 

ing. “ean our new 

‘over that buildi 
es, Your Honor, 
Kenlon’ without - hesitation. 
‘building is only 350 feet high. With 
200 pounds pressure on a two-inch 
fine, the water will climb 150 foet 
over the bui 


0 the wir! 


ENLON had carefully ins 
he new centrifugal pu 

‘cated in four main pumping stations, 
‘and had worked out complete tables 
showing how high any given pres- 
sure would lift a known column of 
‘water, To him, Mayor McClellan 
question was a simple es 

mathematics that he could apply 
with practical results to any bull 

ing in the city. When Chief Kenlon 
conders a stream of water, he knows 
precisely where and how it wil 

hit, and can prophesy with startling 
accuracy the effect it will have upon a 
conflagration, 

“No two fires are alike, and no two 
fires will respond to the same treat 
ment,” is one of his favorite, maxims. 

So 


a single blo 
to be wearied into surren- 
der.” 

‘As examples of this the- 
is, he recalls the Williams. 
hhurg Dock fire of 1911, and 
the Equitable building fire 
of 1912, 

‘The Williamsburg Dock 
fire started with an explo- 
sion in a sulphur works. 
Directly “across the “street 
were oil yards of the Stand- 
at Oi! Company, while 


When Kenlon 


in length, 
arrived upon a third alarm, 


waited for the stream to 
materialize, But the port- 


the sulphur works were 


Continued on page 172) 
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Millions for Mending Stockings 


How Two Young Brothers Invented 
a Marvelous Machine Which Fixes 
the “Runs” in Women’s Silk Hose 


By EDWIN KETCHUM 


WO young jobbers of hosiery 
have just become potential mil- 


Within the last few 
ccks, they have seen 
their invention of an amazing 

repair machine valued 
fat $20,000,000. Perhaps, by 
the time you read this, thanks 
to their device, a disconsolate 
maiden with seemingly ruined 


nearest store and for a qu 
or more, depending on the 
damage, have the pair returned 
to her as good as new. 
‘That is the climax of the 
story of two young brothers— 
d, the 
who believe they 
bane of “runs” 
is, after years 
hs disheartening effort. ‘The corporation 
hhave just formed to exploit their 
iarkable invention includes the high- 
officials of a great New York hosiery 
Ax rapidly as they ean be built 
‘are to be installed in retail 
king shops through 


thread responsible for the run 
k into the fabrie—a fewt made 

did-shaped needle with 
its tip that vi 


y believed would 
Je if they could 


prictors of 
ww York shop where they em 
red stockings for manufacturers. 
n had studied art for 
hhad joined his y 


pressed were the latter 
4 plied $60,000 with which to 
iter brother develop the device. 
Now a complete model could be com 
menced. Almost at the start, the 
interested in the mech ventors encountered. seen 
business, the brothers able difficulties. ‘Te 
amused themselves by devising and try- 
ing out numerous improvements on ‘almost-human machine fed it back. 
ce ies in their shop. “In fact,” William out along the stocking's weave, ay ‘The men who had advanced the money 
we perfected one ‘impossible’ an almost hopeless task. So did the for development of the machine were 
stitch that instill mystery to the largest fem of controling a necdle that must fty enthusiastic, and” for thelr compan 
manufacturers. back and forth rapidly enough to make made the inventors a handsome offer 
‘Then came the idea of a run-mending three or four thousand stitches a minute! a muillion dollars apiece for all rights, 


until the mend was completed, 
entirely Ite 
300 repairs a da; 


machine, Tt was a logical consequence of Not until about A staggering sum? Not to these young 
thee gh the ment Taree aller fasion were nein mt _for they fly refund if Tanea 
fockings had to be run through ventors encouraged to make a fresh start they chose a share in the profits of their 
and attempt the final machine. machine's operation. ‘Their choice scems 

second,” or damaged silk stock- ‘easier to understand when a person stops 

ing resulted when one of the machines ]\JOT long ago they stood agair vefore to think of the giant induscry that is 
failed of adjustment, or when the the hosiery company officiais, this built around women’s legs! Each year no 
‘and of the girl operating it caught in the time with the tnished model. On its less than a hundred million dozen pairs of 
ilk. “Seconds” cut deeply into profits; polished white bas= it resembled a sewing stockings are sold. More than a third of 
the brothers decided to see if they machine—but a sewing machine without them, or 33,000,000 dozen, are silk. frag 


‘could devise a machine to mend runs. a thread. Its cord was plu toa y torn. If ali the damaged 
‘To build models of working parts for wall socket. and one of the brothers stockings could be re 

such a machine was costly. The brothers placed a badly-run silk stocking on the 

seraped together what money they could feeder rack. A hum as the pewer was 

spare and went ahead. A part was built turned on, and—before the officials’ eyes, 

and tested, only to be discarded. Another the run disappeared! There was the 

succeeded, and was incorporated in the stocking as whole as whe 

final design, At last, they arrived at a Actually the machine ha 
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Solving the Mystery of Twins 


New Tests Reveal Astonishing Facts about Secrets of 
Human Life and Problems of Environment and Heredity 


HEN Nature 
sets out to pro; 

luce a pair o 

twins one of her 

methods is the ex- 

act reverse of the marriage 
service. Instead of joining two 
to make one, Nature divides 
fone to make two. ‘The chief 
reason why many pairs of 
twins are so astonishingly 
alike that even their own 
mothers sometimes get them 
mixed is that they are not 
really two individuals at all, 
Bult are two, halves of one 
indivi it apart early 
ti formation of thee bodies 
At a meeting of the Eugen 
jes Research “Association in 
New York City. a few weeks 
, Dr. HF. Perkins and Miss Laura 
Bliss, of the University of Vermont, 
reported a remarkable scientific study of 
fifteen pairs of twins. When the right 
hands of both twins of one of these pairs 
were placed on a measuring chart they 
were found to be identical in size and 


shape. ‘The two left hands were also the 
same. But when the right hand of one 
twin, was compared with his own left 
hand es were found. ‘The cor- 


responding sides of different twins were 
more alike than the two sides of the 
same twin! 
‘Measurements were made of other 
parts of the body and in almost every 
ase tha ah ie fae be a 
it to be a virtual duplicate of the right 
ide of the other one, 
like coins struck from 
the same die or slices 
cut from the same loaf 
of bread, each of which 
resembles all its sister 
CO 
more perfectly than its 
‘own two sides resemble 
“Ee oetely alt 
ike nearly all living 
creatures, a human be- 
ws from a si 


two cells thus formed 


then divide in their 
turn, and so on until the 
complete body is pro- 
duced, 

During the earliest 
stages of this, develop- 
rent by division the 

up of cells is a 
Eval” particle somewhat the 
shape of an egg or a lemon. 
‘This tiny group of cells con- 


& 


By E. E. FREE 


Moe and Sidney Bauer, of New York City. Twins, so surprise 
Inaly slike, says selence, are actually one person split in two, 


tains all the potencies and abilities of the 
body that is to be formed. 
For ordinary human births the group 
of cells merely goes on with its growt! 
ind forms a human body. But when 
nntical” twins are to be formed, some 
ident or some natural causes 
this all lamp of ving mates tos 
int ‘a lemon might be split along 
its axisof length. Bath ofthe split halves 
row independently and develop i to 
freatures. Since the corre- 
ides of each are descended from 
tly the same original living cell, 
th left sides are identical; both right 
sides are identical, But left and right of 
the same twin, of different cell 
ancestry, may be uni 


P. J. Waardenburg, discovered 
two years ago two pairs of 


twins who might seem, at 
first sight, not to. fit ‘this 
theory. Identity existed but 
‘was of opposite sides instead 
of corres ‘ones. One 
fourteen-year-old girl had a 


gap between two of her teeth 
‘on the left side of her mouth. 
Her twin ister had a prociely 
similar gap, but on the right 
side. Th the other pair both 
twins squinted, one in the right 
eye. the other in the left. 
‘This ean be explained, how- 
ever, by the theory of one 
individual splitting in two, If 
both split halves continue 
their development facing the 
wy the right sides of the two 
twins will have sprung from the same 
cells and the final human beings will 


around, then the left 
will have the same cell ancestry as the 
right half of his brother and the twins 
mril_ resemble each other on opposite 
sides, Each such twin is a reversed image 
of the other, like the image reflected in 


ide of one twin 


exactly alike, and it is such pairs that 
are responsible for the mistakes and 
embarrassments which often make the 


lives of twins 60 interesting. Within the 
last few weeks two se 
arate pairs of twins have 
even dislocated the ma- 
chinery of American 
courts, 

In Columbus, Ohio, 
the O'Connor ” twins, 
Mark and Clark, plead- 
ced guilty of violating the 
narcotic laws. Judge 
Benson W. Hough 
thought that ‘each twin 
should serve ninety day 
in jail. But ane twin 
had already been in jail 


hhad been locked up for 
thirty days. ‘To even 
things up Judge Hough 
sentenced what he 
thought was Mark to 
sixty days, Clark to 
thirty. ‘Then the trouble 

me one protested 
that Marke aad. Clarke were 
mixed. The long and short 


i 
t 
i 


it 
ag 
a 
| 


a 
7 i 
Eee 
Hip 
a3 
fi i 


New York City for 
checks. But no one coul 
pecieee ee 
al ven 
the ‘detective. who. arrested 
hem was unable to tel them 
‘in court until he had 
am stand up. Jobn, it 
ferns, is lightly the taller 
‘The court solved the 
em of identity by conti 
th tyvins and giving eae 
the same sentence. Further 
contusion willbe impr, 
for when the finger prints an 
Bertillon measuyenents were taken after 
the conviction differences in the brothers 
were dilosed, This is always the case 
when this method of identification is 
‘employed, for in no instance so far dis- 
covered have the finger prints of twins 
proved to be exactly the same. 
‘One. of the most ancient ideas about 
{wing is that here exists between them 
be ‘bond,”” 50 
that one twin knows what the other i 
doing, lives the-same Kind of life, and 
ies at the same instant. Modern sclence 
its some truth in this idea, explain 
ing it by the fact that tyins have exact 
sinilaity of brsin as well an of body. 


Dr. G. P. Crowden of 
the famous Guy's Hospi- 
tal, in London, reported 
not long ago the ease of 
twin brothers twenty-five 
vears old, born in India 
i din England 
d these hroth- 


ers follow almost identical 
and 


Pore 
sees hr 
ea ut 

‘mental likeness in 
still more remarkable ways. 


For example, when asked i it 
ly to draw an outline map of England 
from memory both boys it 
same point and made identical errors. 
In one college examination they were 
accused of cheating because their papers 
contained identical mistakes, ‘They were 
exonerated only by the fact that they 
hhad been seated too far from each other 
for possible communication A still more 
neiaga theeeegs et ret 
twin was caught throwing a paper wad in 
school his brother on the ether tide of 
the room was detected about to do the 
same thing. 
Direct proof of this intimate and deep- 
seated resemblance between the brains 


4 Philadelphia hospital. One twin died 
at the age & half years with 
sympton rain. The 
other twin rs later with the 

symp F. H. Leavitt 


hat both twins hind developed 
ilar tumors at corresponding 
spots in their brains, Some minute 


that same weakness, Both developed the 
gquivalents of the original tumor and 
lied. : 
De. E. F. Twinem of New York City 


other medical 

fortunes were identical, while at a recent 
meeting of the American Neurological 
Association, in Washington, D. C., Dr. 
J.M, Wolfsohn and Dr. 8. A. D. Wilson 
‘eported four pity of twins in which 

member suffered from organic 
lisease precisely like thut of the 
in In one pair of the four, 


Ce 
fellow twin. 


both twins also developed diabetes at the 
supe age and both died. sho precaly at 
‘vessel 


the same age, from a burst blood 
at the same the brain, 


the same 


Sere or pathy which have already 
befallen your brother. ‘They are likely to 
happen to you also, It is equally true, of 
course, that things in which your twin 
brother—or sister—has succeeded will 
be successful for you. 

‘One of the most convincing proofs that 
identical twins are single Ureliaed 
{Lin two was reported recently by 

Pe aN itch, of London, Eng- 
land. ‘Two baby boys each displayed the 
ere ae ee ee ae 

foot and six fingers on each hand. 
Occasional deformities of this kind are 
known to run in families and to be inher- 
itable, Undoubtedly they correspond to 

seme light mallormation fhe orginal 

from which the body 

InBe Veitch’s case the splitting these 
cells must have passed on to each twin 
‘this same inherited defect. 

‘Study of twins separated in infancy 
‘promises an answer to one of the greatest 
PEER, Problems of science whether 

lity or environment most afects the 
shaping of human character, ‘Two su 
‘twins were born in St, Vincent's Hospital, 
in New York City, in 1901, and named 
Eleanor and Georgiana Kelly. Georgiana 
was adopted by a South Bend, Indiana, 
family when only eighteen months old. 
Six months Inter (Continued on pope 148) 
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Latest Ideas for Radio Beginners 


Voltage Control Simplified 


New Safeguards for Electric Sets —Testing Loudspeaker 
Quality — Uses for Old Parts — Hints for Drilling Panels 


JEVERAL devices have appeared marking the point where the hole is to 
‘on the market that will prove use- be drilled. 
ful if your electric receiver is Io- . For instance, you may have the panel 
cated where the voltage of the ‘on the bench ready to drill and your mind 
rent is too high, One of ‘may be filled with a firm determination to 
them is shown in the illustration on this ‘perfect job, You are extra careful 
age. It is plugged into the electric light in the Handling of the ruler and the rest 
socket, and the plug from the electric set ‘of the tools so as not to mar the finish. 


is screwed into the socket provided. With these precautions thoroughly 
Knurled rim can he turned to move tind, you read a figure from the blueprint 
pointer that indicates figures on the bar- ; ; that calls for a hole three inches al 
rel of the device. A concealed resistance AB C's of Radio the baseboard, "You absent-minded 
is thus adjusted to cut down the effective place your ruler on the panel and with 
Tin voltage TS rojstane of any copper wire | extreme care mark off thre inches from 
vices 0 0 are not ‘depends on its length and diam | om of nel, completely fo 
Devices of this type, of course, are depenss 0 th and diame he bottom of the panel, completely f 


automatic and consequently they will not that the baseboard is a half inch 
take care of fluctuations in Uhe ine cur- eee aa Ge ew oa thick, so that the actual measurement 
rent. All that such « hand-adjusted de- from the bottom of the panel should have 
vice ean do is to cut the average voltage been three and a half inches, Result: 
down to a point where the high peaks A ruined panel or a useless hole that 
still will be within safe limits. spoil it appearance. Sometimes i ie 
possible to hide a small hole by filling it 
with black sealing wax. 


Uses for Old Radio Parts 


Comparing Loudspeakers 


MAN ears are such tricky pieces of 
‘mechanism that they’ can fool you 


into believing something that actually is | ‘pm 133 to. with HE fact tat radio parts ordinary do 
mien Teter nackte | Dinas sere Cen not wear out brings up the problem 
Tod Aisbearogetseapenee | EZoTicusa "Speen? | crunateds wih ckfsyt yetalocor, 

's (ends home, you may decide that | however, the carest run in'tmali | denvers, sockets, audio transdormers, tun- 
it ls not an good as yours when you turn | fretiontefanempereend thevelags | fugntle cumbersome old dale; asd 0 on, 
fon your own radio receiver a half hour | may be as high as several hundred. | —Tf'you have been u radio experimenter for 
Inter, Net your tennis pear atully, | Here cs ver mal ie wale. | sme tne. workbench undoubtedly 


‘The resulting small. drop 


"is eating sal voltage | is cluttered with parts that are jus 


good as they ever were. Yet you don 
th to put them in a new set for your 
However. if you will check up ¥4 
ul be very careful. An extra of acquaintances you probably will recall 
ir spent on the job certainly is one or two older Deople in sratened eir- 
cumstances who would appreciate radio 
compare two speakers unless you ean receiver of almost any kind. ‘They, at 
them alternately working on the same re- the panel is ruined by misplaced holes, east, will not be fussy about the fine 
ceiver, with some arrangement that will the fault is due to gross errors in measur- points of modern radio apparatus. Get 
permit you to shift instantly from one to ing rather than to slight inaccuracies in the old parts together and see if you can't, 
the other and hack agai with the addition, perhaps, of a. shin 
back and forth quiekly enou new panel, put together a set that will 
part of the note on one spe itive one of these friends a lot of 
and the remainder of it on the pleasure. 


ater, you can get some idea of 
‘comparative ability to repro- Solder-utth Rosin 
ADIO receivers donot be 


Suse high tetera 
, ‘ come less efficient, as. the 
How Panels Are Ruined pee ee ee 
ERE are two ways to ru’a a Ris heen used as a fx in making 
radio panel during the drilling the soldered joints in the 
rations. One is to let the drill 
slip and serateh an ugly gash 7 
across the panel that will prove 
fan eyesore all the time the set is 
in use, and the other isto drill the 
holes in the wrong places. 


fetenclee: Then, when ‘sup 
rior speaker, your ear actually resent: 
presence in the music of tones and over- 
Hones that you ordinarily miss, 
‘That is why it is almost impossi 


Srenad cole age strength. 
Tt is true that solder flows a bit 
‘easier with common _ soldering 
paste, but rosin core solder makes 
OF course the way. to avoid SS arwctotig pmpintircerigarman, sas od a oints and the rosin 


scratching the panel is to take  SEalia tur receives the plug from the electric radio out itself is w good insula 
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How to Keep Your Electric 
Set in Working Order 


LECTRIC radio receivers of the 

‘modern type cause less trouble 

than older battery operated 

sets. Occasionally, however. 

something does go. wrong. 
Chances are that even if you are familiar 
with the battery operated receiver, yo 
bd hesitate to fix the electric set, Ful 
lect 


means simply t 
rent has been shut off. 

‘The electric set, however, is subject to 
cone trouble that never bothers a battery 
tet. ‘That is power line voltage fluctua- 
tion, ‘The extent of this depends on the 
current requirements of your locality 
and the arrangement of the power lines 
I, for instance, you are located at the end 
of a branch line some distance from the 
Bole transformer, you are likely tn 
‘a drop in voltage, causing lower volume 
in the evening when everybod 
the lights. From ten to elev 
the voltage will start to rise 

cople go to bed. 

PTE the fluctuations are severe, you are 
likely to have trouble with burned-out 
tubes. ‘The first thing to do is to have a 
service man test the line voltage fluctua 

riod of twenty-four hours. 
idjust your receiver for the 
best average results. 

‘The only way you can make such a 
test yourself is with a high grade volt 
meter of suitable range. Judging the volt- 
‘age by the apparent heat of the tube 


By JOHN CARR 


filaments or the brightness of the dial 
light is inaccurate and useless. 

‘Another possible trouble ig a break 
wn in the power unit, which stops re- 
iption. In every electric set is an alter- 
nating current transformer with a pri- 
mary winding connected by a cord and 
plug to the house current supply. This 
Transformer has several sceondary 

. Usually there are two or more of 
voltage to supply filament current to 
the various types of tubes in the set, and 
at least one winding that steps the cur- 
rent up to a voltage two or three times 
higher than that of the house current. A 
short circuit in the primary or low-voltage 
secondary windings is rare, so that if 
anything goes wrong with the trans- 
former it is most likely to be a short cir 
ccuit in the high-voltage winding. 

When this happens the set stops oper- 
ating, although the tubes still may glow 

imly. ‘There is a smell of burning insu- 
lation’ and wisps of smoke sometimes 
‘come out of the compartment containing 
the offending transformer. ‘The only cure 
is a new transformer. 


A, TROUBLE vith somewhat simiar 

mptoms is a blown. filter ‘con- 
denser. One of the sections in the group 
of high-voltage condensers may. give way 
id become short-circuited. If the cur- 
rent is left turned on, the extra load on 
the transformer will rapidly heat it to the 

vint where the characteristic smell of 
burnt insulation is produced. Here again, 
the only cure is the substitution of 
whole new condenser block. 

‘Actual breakdown of the mechanism of 


tan electric set, however, is, uncomm 
Usually when trouble comes the tubes 
to blame. Four types of tubes are 
common use in electric sets, A rect 
tube in the power supply circuit rect 
the alternating current for the B-circuits, 
As this tube nears the end of its life it 
Passes lest and less curent.. The B- 
voltages consequently drop with corre 
sponding loss in volume. Just before the 
tube goes dead 

gargling and qua 


THE radio-frequency and first au 
snplifier stages the low-voltage A. 
tube is used. If one of these tubes goes 
bad in a radio-frequency stage, the result 
will be a Joss of signal strength. ‘Tone 
quality will not be affected. If the tube 
the first audio stage gives out, the at 

tive as ever, but 
the tone will become thin and seratchy 
with considerable distortion. 

‘The heater-type tube operating on two 
and one fourth to two and one half volts 
of alternating current is universally used 
in the detector stage. It is this tube 
which is responsible for the time which 
lapses between the turning on of the cure 
rent and the reception of signals, This 
time interval may vary from fifteen to 
forty-five seconds or more. ‘The signals 
always come in more quickly with anew 
tube than they do with an old one, and 
this fact can be used as.a rough indication 
of the condition of the tube, 

A common battery type 171A power 
tube, or two of them, in a push pull cir- 
cuit is the regular last stage of audio 
‘amplification, 
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A Modern Set in Easy Steps 


* You Begin Here by Building a One-Tube Outfit, and Add 
to It Later, Until You Have a Full Electric Receiver 


"ERE is the first of a series of 
radio constructional articles 
that will appeal particularly 
to beginners, Each one will 
describe a complete receiver, 
starting with the inexpensive, modern 
‘one-tube receiver detailed on these pages, 
‘The next and succeeding articles each will 
detail the same receiver with additional 
parts to make it more powerful, so that 
the last article will describe a full electric 
set that will give good results on distant 
‘a satisfactory degree of 
id operate a 
speaker with goo! tone a 
volum 
As you will note from the front 
view of the panel, the receiver, 
even in the one-tube stage, looks 
complete, and the panel appear- 
ance will not change materially as 
onal apparatus is added. 
baseboard, which shows 
in 3, seems somewhat 


will 
utilized 

Because t 
becoming more 
receiver is tuned 
plugsin coils so. that you ean re 
ceive all waves from filteen meters 
up tothe highest inthe broadcast 


dard 


HILE the beginner will be 
ise to follow the exact con- 
struction, shown, you ean, of 


nate the plugin coils 


tute a 
recive theabort waves, Port 
ENCE Moxtituy Blueprint Ni 
£7, now available, gives details o0 
this point as well as the regular 
construction and wiring. cow 
parts actually 
ing the receiver 
also is available, but in order to 
make the construction as econom: 
ical as possible the design has 
bbeen worked out so that there 
is considerable latitude for the 
selection of different makes of 
parts. 

Since the complete receiver 
will he of the simplest possible 
full electric type, a novel 
arrangement is. presented in 
this article for the operation of one tube. 
A single heatertspe $27 ube is wad 
land as the picture wiring diagram of Fig. 
3 shows, « filament heating transformer 
‘supplies the A-current to this tube. This 
filament heating transformer can be ob- 
tained at less cost than any standard stor- 


By ALFRED P. LANE 


age battery, and the same transformer 
will be used to operate all the tubes 
to be added later. By this arrangement 
you get rid of the A storage battery and 
the necessity of charging it, or the use of 
a less efficient dry cell type tube that 
ould have to be discarded later on any 

For B-current, a standard 45-volt dry 
cell unit is employed. Such a battery 
will give good service on a one-tube set 
of this type var. Ultimately 
a special B eliminator will be described 


‘The attractive front panel, up-to-date in every way. 


OPULAR SCIENCE MONTHLY Blue- 
print No. 97 deseribis 
ta 
‘one-tube radio receiver, is now available. Tt 
can be obtained for 25 vents (see page 100). 
com tof ed 


fing this one-tube 
receiver will be mailed with each blueprint, 
‘or will be mailed without charge to readers 
who do not desire the blueprint. Address 
requests for advice or informa 

Radio Editor, POPULAR SCIENCE MONTHLY, 
250 Fourth Aventie, 


that will supply the B and C voltages and 
so make the completed receiver full 
electric. 

In localities where no 110-velt alter- 
nating current is available, the con- 
structor must use either a dry cell type 
tube such as the 199, or the ordinary 


storage battery tube such as the 201A. 
Blueprint No, 97 includes a picture dia. 
gram covering the changes needed if 
battery operation is necessa 


ERHAPS you will recognize the 
similarity of the circuit to the one- 
ube short wave adaptor units shown in 
1988, issue of Porutan 

y essential 

regenera 
Instead of using a variable con 
dlenser, the new circuit makes use of a 
variable high resistance. Either 


but the resistance method 


‘ou will need these parts to 
build this modern one-tube re- 


the broadeast 
of wave lengths. 


00018 


fd. capacity. 

De—grid veneer 0001 mfd. 
‘capacity with clips. 

De fixed condenser, .0005 mid. 


Bimradirtrequeney choke col, 
85 millibenries inductance. 


5,000,000 ohms. 
Gi—woeket for heater type 227 
vacuum tube. 
Drum dil, panel 7 by 21 ince, 
baseboard 4g by 10 
hes. Wire, screws, ete, 


unit in the model 


pression type. Other types could 


a 
night reir i 
condenser af DS. y type o 
tr ca he ad wl ine the 

‘provided and ean be connected to 
the condenser where shown, Tn the model 
receiver, the variable condenser D1 hus a 
Getachable shaft which can be pulled 


‘of course, 
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out far enough to project through the 
drum dial and out the other side. ‘This 
construction simplifies mounting and 
will make it easy to add another con- 
denser later on the other side of the drum. 
‘The size of the panel ean be increased 
to7 by 24 inches and the baseboard to 10 
by 28 inches if you want still more room 
around the instruments to do the wiring. 
Do not attempt to use a smaller panel oF 
baseboard than specified if you plan to 
enlarge the receiver. Of course, if you 
wish to make this a permanent one-tube 
‘outfit, you ean use as small a 
panel as will allow the parts 


to be mounted. 


STUMBLING block for 

most beginners is to ob- 
tain a baseboard that is not 
Warped, ‘he baseboard ofthe 
several layers of thin plywood 
like that used on the sides and 
‘ends of many types of packing 
cases, After a sufficient num- 
ber of layers of this thin wood 
iad been cut to the proper 
ize, they were placed on top 
‘of one another and rows of 
small wire nails were driven 
through and clinched on the 
other side. This makes a 
Hrong construction that isnot, | 
likely to warp, and the material usually 
can be had forthe asking. 

‘The panel also is held to the baseboard 
by a novel method. Instead of using 
ordinary wood screws driven into the 
edge of the base, No, 6-82 brass flat head 
seuchios sows se md sat las wore 
drilled into the oie of the 
base with a No, 27 drill, Then 
h holes drilled down: 
through the base across the 
‘ends of the small holes, The 
Sachi reves new poche 
into the small holes through 
the patiel and the base so that 
the ends protruded into the 
vertical 3¢-inch holes, where 
brass nuts were threaded on 
them and the serews pulled up 
tight ‘This method would not 
be necessary on a solid base- 
board, but ordinary wood 
screws would be likely to pull 
out of holes drilled into the 
edge of several thin boards 
that are simply nailed to- 
gether. The 34-inch holes are 
visible in Fig. 2. 
fi MOUNTING the drum 

dial follow the instructions 
of the manufacturer as aceu- 
Ba me pon ee, Meo 
‘the rest of the parts according to Fig. 3. 
Extreme accuracy is not necessary in the 
placement ofthe parts. Follow the layout 
Ee nearly ax you can by eye measurement. 

{eel that the base of the 
|. BI, CL is exactly at right 
gles fo the oan panel 


ering should present no dial 
ies. Simply follow the pictorial wiring 
ingram shows in Fig. 3, or the technical 


diagram in Fig. 4. Note that the rotary 
plates of condenser DI (the frame con- 
nection) are connected to the K binding 
ost of socket G and one terminal of 
resistance F2, 
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‘The coil mounting has two bindi 
Reps ops | 
AL, which is attached to the mounting by 
a hinge, ‘The antenna and ground leads 


antenna and ground binding posts. 

‘The two binding posts for the head- 
phone cord tips are for use while the outfit, 
is used as a one.tube set and will be re- 
moved when other parts are added to 


Fig. 2.—Follow this arrangement in laying out the instruments oo 
the baseboard, Be sare tht the tuning coi! mounting, shown 
‘extreme let is put in a ponition exactly at right anges to the 


the receiver, You can, therefore, 

Jeave them out entirely, in which ate one 
the phone tips is to 
the terininal ofthe radio-frequency choke 
coil El, and the other is attached to the 
plus terminal of the B-battery. 
‘After you have the receiver completely 


wired and you have carefully rechecked 
your wiring, connect the twisted cord 
the esa ermine of the Amer 
ten szea tera : 
transformer. Then connect on 


Be 
battery. the antenna, the ground and the 
headphones as. shown 


te the receiver 
Knob of F& 


forth across the 
wave of any station. If you do 
Jour nage sertow Bt 
your neij s* recepti 

you keep the knob always out, 
far enough so that no squeal 
can be produced, you will 


‘eause no interference. 
‘You may find that the 
“252 whistle cannot be produced at 
‘pene certain points on the dial, 
That digleulty can be remedied 
by turning coil Al farther away from coil 
Be. You are most likely to notice this 
dead spot effect on the shorter waves, 
ing on the shorter waves is re- 
‘ceived in the same way as on the regular 


i 
fs 


band with the set in a non- 
‘oscillating condition, Short wave ama- 
teur code work always is re- 
ceived with the of Fe 
turned in just beyond the 
point where the click is heard 
‘and where the dots and dashes 
‘are heard in a chirpy tone that 
arbes like a canary with the 
asthina. 


NOT expect, too mel 
from a ove-tube eet It 
‘cannot equal a larger set for 
distance, selectivity.or volume. 
those desirable features 
ly after you have added 
tubes to the set according to 
instructions that will appear in 
future articles, 


Distant stations may be heard with the 
‘one-tube set at times when conditions are 
just right on the broadcast band of wave 

OF course, a high and long an- 
tenna is needed for best results in distance. 
‘On the short waves you may hear ama- 


teur stations operating in all parts of the 
trond i you ato in a ood lotion. 
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Siemipe Colors We Can’t See 


Surprising Tests Explain Why Some Folks, Like Bees, Are 
Blind to Red and Green —How Our Eyes Catch Rainbow Hues 


By P. A, CARMICHAEL 


Hacks Try athe would, however, he 


between those two colors. 
tried them on green. ‘Thi 
they failed to distinguish, 

1k wa clear, then, that the bese 
recognized only two fundamental col- 
oreblue and Yellow, They could di 


ibs bie] be a gr Rete if 
‘everything in it were either white . 
or black, nd man never sav any | RY this texts Molding «card 
‘olor bat those. ‘To look at a deep clan asad ome 
red rose and see only a cluster of black- | he diagrams tay to eee Blue with 
ness; to find the leaves of a tree all adull | ne eyeand yellow with the other. 
white; to see a clear sky as a dome of at the same time. You'll find 
pranite gray; to get from the sight of leap- | that you see the two colors ax 


| could not induce the bees to di 
| 


flames only the impression of fog-—all | one—a kind of white. This test, tinguish only half of the colors that the 
{hh could happen only ir x strange fon | say experts, supports the theory | normal man ean distinguish (the nor- 
tee world se as Li peer eal pe begs mal heing bia, sellow, red, aad green, 
ut that depends on whose world it is. | white Coppell with their com 

‘There are people and creatures who have | ae ae ee ae : 
not the powers of sight which a normal ees are just the 
human being has: for example, persons 1] Snes to which, as a rule, partly 
totally color blind—and, oddly enough, ‘olor-blind persons are limited. 
cats They see the same things that we drow the bes ta the bv, obiets ‘They cannot tll brown frm re 
see, but theirs is a world of black and the gray objects they un- ‘or green in daylight, nor red an 
white, touched. Ina few days the bees had i n from each other 

Then there are others whose sight, learned to look for food on all blue i icap, especially in dr 
while not confined to black and white, objects and not on gray objects, an automobile, beenuse of the 
still misses many’ of the colors we see. -\ Accordingly, when he placed in the red and green traffic lights, 1 
bee is such a creature, and so are most aviary new objects colored blue and Know one such ¢olor-blind 
fishes. They see only blue and yellow. <ray. but without any sweet coating son, however, who learned. a 
Al else is black or white, or some share on either, the bees ‘immediately trick that saves him trouble. He 
partly black and partly white, locked to the blue as before, and observed that the traffe lights 

‘A noted scientist, Prof, K. von Frisch, again passed the gray by., Clearly it ‘were 40 arranged that the green, 
of Munich, Germany, experimented on was the blue color that drew them, or Go" light was 
thees to discover what colors they see. In not the coating. ttinber or “Caution” 


fan aviary he coated certain blue objects Using yellow objects in similar experi- middle, and the red or "Stop 

with a sweet substance. Other objects of ments, Professor von Frisch then edu- tom, ‘Though all looked alike to him, he 
thirty-two different shades of gray'he left cated the bees to look for food wherever learned to identify. them by their yori 
uncoated. The sweet coating quickly they saw yellow. Next he tried red and tions. 

However, traffic lights nowadays us 
ty are not pare red and pure gren. In the 
red ones there is a tinge of orange, an 
the green a bit of blue, making them 

ishable to many’ partly color-b 
persoins, 


UST how the eye distinguishes colors 
Jong has puzzled scientists, ‘The newest 
theory is one recently advanced by Dr. 
Ladd-Franklin, of Columbia 
“To comprehend it clearly re- 
‘quires first an understanding of the st 
thre of the eve. ‘The back part, or re 
ike the inside of x xa 
On it are east the images 
of everything that we see, 
sks gs is 0 
photographic plate— the 
ing simply 
ighly developed cumera 
‘The retina is made up of a 
vast number of little ine 
struments, called “rods” 
tnd “cones because of 
their shape. ‘The cones are 
concentrated at the cen- 
ter. gradually thinning out 
and giving way to the rodt 
at the rim. 
It is near the center of 
the retina, in the spot 
(Continued on poge 150) 


November. 1925 


‘A powerful electromagnet, 
(Gwered form an Telia 
stivage tu, recovers cat 
‘heels tented by divers 
{hing the new equipment. 


NE of the oddest of treasure hunts 
‘ended at Saint Nazaire Harbor, 


France, the other day, after 
successful test of new ‘deep-sea 
ving apparatus of German design. It 
had recovered 2,000 frunes in Belgian cur- 
reney 
pers from th 
ict Belgian steamship Elizabethvlle, sunk 
in wo hundred an forty fet of water 
‘of Brest on 


ivory was disclosed that may yet. be sal- 
‘vaged. More important still, the first 
practical test of the deep-sea diving equip- 
t forecast possible future recovery of 

some part of the quarter-il 
land gems, besides ancient 


Hitieta,tevie water pemore ot 
reat I warred attempts 
divers to reach these wrecks, 

would crush a man in a rubber diving suit. 
‘The all-metal diving armor was chosen bs 
‘an Italian salvage concern that organized 
the latest treasure search. In this outfit 
cast steel cylinders form the body of the 
Suit, with jointed iron legs and "mechan 
ical’ arms’ with steel hooks for hands. 


weighs 800 pounds; in the water, only 
forty. With such an outtit, itis reported, 
iver can descend rapidly to great 
depths with no discomfort. 


HEN the apparatus was first tried 
out during salvaging operations on a 
sunken wreck in Italian waters, di 
ing it recovered valuable railway material. 
Heavy car wheels and similar objects 
were hoisted to the surface by large elec- 
tromagnets lowered into the water from 
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the salvage tug Rafio. Immediately it 
‘was decided to search for 13,000 carats 


rock. Fish were swimming through the 
engine room. ‘To get into the strong 
Tamm, where the diemond trasre wt 
Supposed to be, divers iynamite 
charges that blew a hole in the deck. 
Instead of diamonds, when they en- 
tered the hole, they found stacks of shells 


« 


Hunt Diamonds 
~~ inthe Sea 


By 


ELLSWORTH BENNETT 


originally provided for the ship's 
ams anda cart of clephant toss 
th the forceastle. One promising 
object proved to he a gold-plated 
safety razor, which a diver picked up 
with his mechanical hand and carried 
to the surface. Up forward in the cap. 
tain’s cabin, however, a rusty” steel 
safe came to light, ‘The roof above it 
was blown off with dynamite and the 
safe was hoisted aboard the salvage 
ship with a derrick and powerful 
magnets. When it was broken open, 
no diamonds could be found, indicat- 
ing that if the vessel still contained 
treasure it lay beyond hope of salvage, 
‘Tons of material had been brought to 
the surface, and. the diving equip. 
ment had “functioned perfectly” at 
twice the depth long considered the 
limit for sate diving operations. 
‘The diving armor, it is announced, 
Will be used to salvage treasures frost 
‘other wrecks sunk in the sea. 


——— 
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Useful New Creatians 
Of Inventive Minds 


‘peculiarities maybe wientieally” studied 


‘Aitand-run’ drivers and trafic law violators 

‘generally will ot escnpe 40 easly it theae new 
fominows automobile license plates, now being 
‘we required bY 

Kew, The numbers shine eut visibly for many 
Siocks. ‘This invention, wil leo serve see 
[Sd to police in tdenifying stolen automobiien 


i 


rn 
if 
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Cities in Race for Airports 


New Engineering Science Shows How to Develop 
Flying Harbors to Replace Mere “Landing Fields” 


BAND. was playing in a level, 
weed-grown field. Near by 
stood a group of prominent 

ns, some of them n 
‘the rehearsal of speeches 
ered, Less prominent 
citizens and their children eraned their 
necks to watch airplanes overhead. Hot 
dogs, bottled drinks, and ice cream pies 
wwere being sold bj 


By ROBERT E. MARTIN. 


a few years it will be half a 
day wide. "A fewadventurergalready have 
spanned the continent during daylight. 
Tt will be no wider than that for all of us 
when there are suitable airports in every 
Atperican community. sea 
Lack of good airports is a brake that 
retards further development of aviation. 


At this writing Chicago is projecting an 
aieport on reclaimed land on the shore of 
Michigan. It is closer to the heart 
of the city than the railroad terminals, 
and less than five minutes taxicab ride 
from the best hotels. But. the airport 
which Chicago has been using is more 
than an hour from the loop district. 
‘Cleveland’s is nearly as far from the 
ness-center, That is something established 
business cannot permit, be 
‘cause unless the airports are 


plan 
‘was aala occasion, The local 


2" you may ask. 
Well, Rockville Centre, a 
Long Island village, was one 
Sreeili nt aleobatheast 
recently; but it also’ 
at Towanda, Pay Colorado 
Springs, Colo; Mount Mor 
ris, Ill.; Fort Dodge, Tows 


brought to business, business 
I gravitate to the ait 

hal ned with railroad 
‘and inevitably it 
will occur with airline ter- 
minals, 


IS recalled in Missouri 
plod that fesent Mek 
‘wain’s town, adopted a| 
hat attitude toward the first 
‘westward ral ine, St. Joseph, 
as the terminus of the pony 
es ed been her ond 
larger ‘than Kansas 


San Diego, Calif.;and Austin, 
‘Minn.—ali within a few days, 
Tt has happened hundreds of 
times, and during this year 
Will happen hundredsof times 
again. Thelatest report of the 


Aeronautics Division of the 
U.S. Department of Com- 
merce lists 931 private and 
airports, 256 
intermediate landing’ fields, 
6 Army and 17 Navy aviation feds, 
marked auxiliary fields, and 754 proposed 

By this time next year America 

‘have more than 1,700 airports. 

‘At the close of the Civil War, America 


The 
326 


A few of the many we have now are ex- 
‘cellently designed and suitably. loca 

but the majority are mere landing fields 
called “airports” ina booster-spirit cour- 
tesy. But a landing field is not an airport. 


Kauss City, though, west 
after the railroad—and the 
railroads came to Kansas 
City. Today the comparative 
sine of the two cities justifies 
the vision of the citizens of 
St, Joe's neighbor. ey 
en air lines were even ast 
rao bad come. ‘his le Saat Soe 
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City, forty miles away, lost the distinc- 
tion “of being a stop on the Chicago- 
Dallas air route. 

Rivalries of railroad building days are 
being revived in multitudes of communi- 
ties, Hundreds of villages are stirring 
with freshened hopes of greatness. 

Already some 11,000 Americans have 
th about flying to apply for 


price from $1,065 to 
260,000, and in horsepower from 
forty to 1,000, ‘Tons of freight 
id hundreds of passengers are 
being transported through th 
‘every day. The means for 
transport are here; only the con 
jiences are lacking. 


N AIRPORT, first of all, 
must be s0 1 
it is readily visible to. the 
pilotof an approaching pl 

it 
e with the great white 
irele that _means “landing 


he sky 
York's night sky is 


the 
plane over a distance that 


are ‘visible from ‘mail 
I have been a two weeks 
wueney for one of the ox- 
drawn covered wagons of 
pioneer days. One is sent 
from a twenty 

ich rotating beacon 
at Roosevelt Field, 
Long Island; another 


from a Ne 

City hotel, and still 

another from Port 
Newark, 
twenty miles 
away. Cun- 
aly, these 
ightshave been 
nted on 


that their 
thirty-second 


ports. Installed alon 
horders of the best 
boundary ligh 

350 feet, 


Sema 
iance, yet free from glare, is 
obtained by means of twin flood 
Tights that confine their beams to a 
Jow altitude, and minimizes glare. 
‘The beams are directed against the 
‘wind, since airplanes must land into 
the wind. » Wind cones also must be 
illum for night flyers, and there 
rust he evling lights to show the height 
‘of clouds above the ground. 

Areal airport, thous 


1 Fequires much 
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more than effective lighting. Eleven miles 
from Detroit is the Dearborn Airport, a 
Ford enterprise, called by aviators the 
most convenient and eficient aviation 
field east of the Mississippi. There 350 
teres of field as level as a pool table are 
inclosed high wire fence. From the 
sky the approaching flyers see a row of 
rectangular buildings, an airplane factory, 
‘anengineering laboratory, a power 
plant, and a hangar of steel and 
Concrete that cam shelter seventy- 
five planes. 

Tn front of the buildings is a 


Tong, and radiating 
sare three concrete rune 
two pointing to t 
Southeast and one into the 
southwest. One is 3,500 feet 
Jong; the other two about a 

‘They 
ide ideal take-offs, In 
the space between 
them’ the ground 
has been grubbed 
free of hay ots 
and stumps, hhar- 
rowed, seeded, and rolled, 
‘The Dearborn Airport has 
every modern appliance forrapi 
repairing and servicing of an ai 


sembled. new propellers applied, 

ks filled and oil drained 
ith an economy of 
ft compares well with 
similar sort of service for auto- 
\ mobiles along the highways, 
| When passengers from Chieago 


or elsewhere debark they find luxurious 
automobile buses waiting to carry them 
swiftly to Detroit hotels or railroad sta- 
tions. Twenty planes arrive and depart 
from the Dearborn Airport every day ex- 
cept Sunday. Still, Detroit 

fied with the arrangement. Her bus 
men are demanding facilities within the 
heart of the city. The Detroit airport 
which they are planning d into 
every other thread of the Tt 


will be there, 


OCATION, then, is the prime con- 

Yenience. Buifalo has a 518.00re 
airport eight miles from the heart of the 
city. Tt is becoming apparent that either 
it will have to move into town or that an 
important part of Buffalo will move out 
to the airport, 

In recent years the New York air mail 
field has been near New Brunswick, New 
Jersey, midway between New York City 
and Philadelphia, “It was too far. Ov 
night air mail that reached Hadley 
at 4:45 At. was left lying there for two 
hours waiting for a trai 
Haste of time, « 

ion was partially corrected. | ‘The Ne 

Ke air mail_now is picked up and 
delivered from Port Newark, a combined 
Tending place for air ships and ocean 
vewark, ni 
iene at Nea as 
am. Thirty-five minutes later it is 
theing sorted in the New York general 
post office for morning delivery. 


| In every town where the airport ques- 
tion has niot been settled there is a con- 
flict of opinion as to where it should be 
located. One group of citizens believes 
that the best location is where land is the 
cheapest; but almost invariably they are 
‘wrong. ‘The best place is where the 
port can give the best and safest service. 
In the matter of costs, the price of the 
land per acre is the Jeast consideration. 
A new kind of engineering is involved 


here, What will (Continua on page 152) 
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Oh: Birds Worth Millions 


“T'S a queer, stran ut the 


ost valuable bird 


prpose, except to raise more 
nan being ever ate it, and it is rarely 
seen by the ordinary perso 


Its the guano bird, ves off the 
const of Perw 
Tts sole purpose in the world is to fly 


around and eateh fish, have a good time, 
raise ity “young and produce “guano, 
nes a tongs aria 
» Tt has supy on dollars’ 
trorth of ferttver: forthe farmers. of 
Peru, South America, England, and the 
United States. 

‘The number of birds is amazing 
cently, traveling along the coast of Perv, 
T was aston 
flocks. ‘One sees them in great bl 
rivers flowing through the air—t 


Streams of the sky. ‘There are millions 
‘and millions of them, turning this way 
flowing that way, bending. in great 
curves, then thinning out until they look 


like a long black: ro 
whipped through the 
XY some gigantic 


noon, just before s 
the | birds 


flying home to their 

islands off, the 
coast of Peru. They 
‘obscure the sun like an 
eclipse, Indeed, they 
fare so numerous that 
‘on Central Chincha Is- 
land alone they eat 


The World’s Most 
Valued Feathered 
Tribe Fly in Vast 
Clouds That Hide 
the Sun. On Their 
Crowded Island 
Homes They Sup- 
ply Fortunes in 
Farm Fertilizer 


s By 
HOMER CROY 


Wy other place in the world? The 
answer is the Humboldt Current that 
flows along the west coast of South 
America, keeping that section cool, while 


the east’ coast is ho sultry.” ‘This 
cool water is the ing of 
myriads of small fish. ‘The birds eat the 
fish, live on the uninhabited islands, and 


Produce guano. Very simple, very’ we- 


come and take the away. 
irds are merely a cog in a machine 
ng fish of the Humboldt Current 
into food for the table ai 

back. ‘They might be called converters— 
fish converters. 


ne. As you walk along you can hardly 


keep them out. of your wa 
going into a chicken yard wil 
{fyou stand sul they will 


your 


‘walk on your feet and look up at you, 


turning tl 

if saying, “WI 

creature this 

fly at al 
7 


heads from 


ano of hearing dooan 
bbe well developed, and T can 


ide to side as 


that it may not be, for the noise of these 


anton herel 


fe ecen in 


flocks is deafening. 
‘They keep up an in- 
cessant chatter and 
squewking: if they 
are frightened or 
start to fly, it 
sounds like the roar- 
ing of a train in a 
tunnel. “Tf vou fire a 
un into the, 
doesn't fri 
them, but if you 
make a sudden, ‘un 
expected movement 
there will he a beat- 
ingot wings. asquawk- 
ing: and away they 

Such a bedlam! 
Millions ‘on one. is- 
iand, all crowded to- 
gether, s0 thick that 
they cannot all rise 
at the same time. A 
fow start here, there 
isa roaring,” hum- 
ming, tearing sound, 
and ‘another black 


one thousand tons of 
fish a day! 
‘Why are these 


more numerous there 


cloud rises, When they are all at home 
at one time they cannot walk about, but 
fare like fowls packed "in a railroad 
chicken car. 


ich they pick on and play jokes on. 
Whether it is always the same bird I 
don't know. ‘The flock will be sitting 
still when all of a sudden one of it 
members will start a bid running, and 
the “goat” will make a bee-line through 
the others with its head held high. 
screaming at the top of its voice, while all 
the other birds peck at it. ‘The “goat” 
bird keeps on going, never ceasing in its 
wild clamor, until it reaches a cleared 
space. ‘There it stands, sympathizing 
with itself, and after a time it creeps 
back, looking very foolish. 


HEY scem to have laws all their own, 

One concerns the stealing of feathers. 
Feathers are their money, for nothing 
‘grows on these rocky barren islands; not 
1 living twig, not a mouthful of food. 
‘The birds prize feathers to soften t 
nests, so now and then an outlaw 


up. 
then the other birds 
rush out and, making a terri- 
De noise, set’ upon the thief. 


fortable they fy out to the 
ocean for a, bath, ‘Th 
poise above the 

fly at it at terrific spee 
‘When they strik 

it sounds like the dull 
Bort of pistols ‘They rise 
Again and. repeat it. ti 
after time, “threshing. the 
water with their wings. 
When a flock is bathing it 
sounds like distant musketry. 


dime. Feathers are 
r them ut the nests are of 
the ‘guano itself beaten into place by the 
birds’ wings. Great, huge nests they 
. Often they weigh twelve pounds, 
hhere the birds lay their eggs and 
raise their youn; 

But it is not ail a life of Riley for the 
fuue birds, One of their worries i the 
irds of prey that swoop down and eat 
their eggs. ‘The South American condor 
is one; he comes from the high Andes. 
‘One, condor which was killed was found 
to have sucked twenty eggs into its 
gullet. 

But the guano bird has a friend who 
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hhelps him fight his enemies. It is the 
sharpshooter employed by the govern- 
‘ment of Peru to kill the enemy 
‘The condor offers an easy target, but the 
gulls and vultures are small and they are 
cunning. However, the sk 
iknow how to deal with them. They take 
a wounded gull or vulture, tie a bag of 
sand to its leg, and then leave it. Its 
gies sir other binds ofits nd, ad 
the sharpshooter disposes of them. 
32 far Thave told only about the birds. 
Now T'll tell something about the guano 
wad lowe i bales, ss 

t's not a very pleasant job, mining 
ano, and only the lowest clase of labor 
goes in for it. When the men are first 
taken to the islands they are not re- 
quired to work for a week, for the 
government knows that it will take 
them that long to get used to the odor. 
But after a short time they no longer 


seem to mind it 
with picks and shovels 


‘The workmer 
Iecak up the guano deposits and pat fi 
to bags. After they have gathered all 
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H 


ng 
te 


jal 
tlt 


they can with shovels, they take stiff 
brooms and sweep it up, even the dust. 
‘The bags are sewed up, put on dummy 
railroads, and taken to the edge of the 
islands, "The rocky shore of the islands 
is usually high, and below are the shi 
to be loaded. "Sometimes the bags are 
sent down through chutes and canvas 
tunnels, or put on wire trolleys and 
swung down. After a ship is loaded it 
sails away with its powerful fertilizer. 
‘After an island has been cleared it takes 
about thirty months for it to be ready 
agus, Se the puano workmen go from 
fo island, year in and year out, 
harvesting their strange crop. 


53 


Guano is no recent discovery, and its 
use as a fertilizer is nothing new. It was 
used by the Incas, in the days before Pi- 
zarro came and fastened his bloody yoke 
upon them. ‘The Incas sailed out in their 
crude boats, loaded them with guano, and 
sailed back again. Reaching shore the 
guano was put into woven baskets and 
carried wer high into the 


‘mountains sn scattered on the 
amazing little terraced farms. 


ND itis. still being handled that 

‘way, in the back regions of Peru. 
Tt goes part way by railroad, then the 
farmers come with their bags and, chew- 
ing their coco leaves, start for the high 
altitudes. 


and fifty feet 
lowed to get o 
gathered. cateondai 
st at a small house where the 
workmen lived. Tt was meal time and 
‘the men were sitting at rough 
tables, eating their food and 
drinking their wine, “On a 
shelf T noticed two bottles 
‘which seemed to be beauti- 

: fully painted. On one was 
beautiful sunset; the other 

showed a series ‘of moun- 

, with white caps of 


that do you think those 
are?” the manager asked, 

T did not know. 

And then he told me, One 
of the workmen, with artis- 
tic bent, had taken different 


colored ‘guano, put it into 
‘empty wine bottles, and had 
‘worked it in so cleverly that 
it looked liked a 
And suddenly, in. those 


bottles, I saw how heavil 
time must hang on the men's 
hands and the tragedy of 
having to live always on a 
guano island. 

Tt was late afternoon when 


Beyond the railroad, the farmers of Peru holst the bags 
‘of ganna on their Backn and carry i sway to the hill 


‘we boarded the boat which had taken tus 
to the guano island, and started to steam 
toward home. ‘The sun was shining 
brightly, but suddenly it grew dark ani 
a strange, eerie feeling came over me. 
All about T could hear a deep humming 
4s if a million swarms of bees had set out 
to sea. 

Imagine all the airplanes in America 
hopping of from a single field in one 
‘mighty squadron, and you will have some 
conception of the unearthly din of that 
flock of beating wings. 

‘The mate on the boat smiled at my 
amystification. 

“They're going home,” he said, 


—_ 
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Mississippi Steamboatin 


OMANCE has passed from Missis- 
hoatin’, but we ean 
‘our homes 


in many w 
wheelers that cont 


amacing 
uted 50 
of the Mi 


fallen under 
lore, will find the 


east or west and 
the magic spell of 


‘of ‘constructim 
interesting problems. 

‘The Mississippi steamboat is an entire- 
ly American evolved for the 
particular com inder which it had 
to work shallow, treacherous water and 
practically no docking facilities. In this 
respect it differs from the eight models 
of historic ships which precede it inthe 


Porutar Science Moxtuny series, for 
all of them, although intimately asso- 
sisted with American history, were, of 


European build or develoy 
an designs and 
interest to the sea. 
Eastern seaboard 


extremel 
ble of carrying a heavy 
load without drawing more than a few 
feet of water. As the b 

narrow, the hulls, though s! 


‘shallow hull 


ides and flat bottoms. 

+ as shown in the 

hog” chains, was employed to 

prevent the ends from sagging. Hig! 

speed and the ability to tura quickly 

Tarlo needed, sce ic. 3 

ful engines, or stern paddles, 
and triple or quadruple rudders. 

‘As there was little space below the 


2 


How to Build a Simplified 
| Model of the Speedy Old 


een | Buckeye State, a Stern-Wheel 


everything 
this had 
the boats light and airy. 

In their heyday, before the railroads 


were built, competition among the boats 
for passengers was keen. ‘They acon 
ily were made as attractive as possi 

those days that meant a lot of mel 


factors, a type of 
although Incking 
the stately ne deep-sea sailing 
ship, had a beauty of its own in fitness 
for its purpose. 


NEARLY stern-wheeler has been 

‘chosen. “Some of the side-wheelers, 

itis true, were the fastest and best known 

in their time, but their reign was short 

and ithe stern-vheeler antedated them 
and is again the more prevalent. 

Much difficulty was experienced in 
the exact data. Most of the 
early vessels were built for individuals, 
and what plans there were have not. been 
preserved. Finally, however, James 

‘Sons Company. of Pittsburgh, 
unearthed in their drafting 


River Packet —The OneT ype 
of Ship Entirely American 


By E. Arantace McCann 


Master Mariner 


room the lines of the Buckeye Stale, which 
they built in 1878, With this information, 
for which Fam grateful, and from other 
facts obtained here and there, together 
with numerous suggestions given by that, 
earnest. and enthusiastic model maker, 
Frank L. Coes, of Worcester, Mass,, 1 
have been able to build what I believe to 
bbe a reasonably accurate steamboat of 


the period, 
"The Buckeye State (Ohio) was a wood- 
ex-bull vessel with a length of 289 
epth of hold 8 ft, beam. 30. ft 

nes, diameter 18, 
Reet adjustable or va 
cut-off; four boilers, diaineter 41 
ieth 0 fs caperity S00 ton 
ight, a 13 miles an hour in 
dead water. 

"Tho model has been built to the scale 
of 1/12 in. to the foot, or Lin 144, ‘The 
overall length thus iv 1934 in, and the 
height 7 ine ‘This is a handy size for the 
average small room, but model makers 
tho ‘have the space would. be. well 
ive to mals the mode twice these 

wy doubling all measurements, ex 
{or thone detaile which obvioudy could 
not be kept down to seale on so small & 
oat For cramp i alot impor 
sible to beep suck parts as the 
Stanchions aud handrails down to exact 
tcale on a 1/12-in, scale ‘model, but. it 
fan be done ons 1/6in, scale model, An 
lternative method would be to make 

Tmodel half’ as large 


of articles. In brief, the 
model may rest flat on 


racket, shelf, or cab- 
*. or stand on short 
turned pillars, or be 
‘ct into imitation water 
ina ‘scenic display 
cease with a painted 


‘The construction of the 
will be the same in all cases, 
except that if it is to be set permanently 
in “water,” the hull from the water 
Tine down tweed not be made, 


is required. ‘The hull 
can be a piece of iin. pine or other 
wood. Trade the decks of holly, because 


sulficiently 


it is beau 
Zh 


of the wood is scraps of mahogan 
‘whitewood, poplar, or any 

hard wood. Other materials 
‘are a sheet of good quality, card 
hoard, such as the best artist's bristol 
some scraps of tin, brass, oF 
ttle wire; some small brads and 


Inequer. 


‘OU will find a complete list of mate 
rials on Porvian Science Moxtny 
Blueprint No. 96." This is one of three 
blueprints—Nos, 04, 95, and 96—which 
have been prepared to tuake your work 
casier. ‘They ean be obtained for 75 cents 
from the Blueprint Department, and a 
coupon for your convenience in ordering 
them appears on page 100. On the blue- 
prints are full size drawings of all the 
essential parts of the model and all the 
formation you need to lay out the work 
accurately and quickly. 
While it may be possible to construct 
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experienced model maker 
‘Therefore, it is necessary either 


following articles—a none-too-easy task 
even for a skilled draftsman—or make 
use of the blueprints, which are sub- 
stantially the same as the drawings I 


Mississippi steamboatin’ is 
another indication of what 
the old packets meant in the 
life of the Valley. And if you, 
too, have in you the love of 
river lore, you will want to 
build the Buckeye State. 


“Wooding-up" the Buckere State 


prepared for my own guidance in building 
the model . 
‘Now let's get to work! On a piece of 
wood 14 by by 1734 in. draw a line right 
around the middle, Mark on ita upper 
em the harpin line aon in the 
istration on page 13; thie representa 
‘the top of the hull, Cut away verticall; 
Tine,” On both sides’ marke the 
*. The bow end is 14 in. above 
the bottom of the block; the stern end, 
scant 'i¢ in. Connect these points, not 
with a straight line but with a true curve. 
This curve should be a scant Sia, bol: 
Jow at the center. 


HAVE down to. the sheer line, A 

spokeshave is the handiest tool for 
this work bul the block ean be whittled 
and sandpapered to shape. 

From a piece of cardboard make three 
templates to the lines given in the body 
plan (page 124). Shave away the bow 
Until the templates ft at their respective 
positions shown on the half breadth plan. 

‘The bow is quite sharp at the stem and 
widens out rapidly until, at 4 in, from the 
bow, the sides are vertical. From that 
point, aft, only the lower corners are 
rounded about iin. up and across. 

‘The stern is more difficult to describe. 
It will be noted on page 123 that right aft 
rectangular piece is cut out: this 
cut 234 in, wide and 3% in. deep into 
end of theiull, Ttleaves projecting horns 
fon either side. (Continued on page 123 
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Better Ways to Do Woodwork 


How to Lay Out, Saw, 
and Plane Boards and 
Make Doweled Joints 
—Hints on Furniture 


Building and Odd Jobs 


By EDWIN M. LOVE 


his breath and 
vood, putty, glueand 
ust, oF powdered-brick erack filler, 
does he amile with pleasure as he fin 
nint tight and the broad surface 
from mars? Much depends on 
‘or not he has done his work 
decently and in order.” 
ay thought, any amateur wood 
worker can do craftsmanlike work, Prob- 
come through 
ig out as through unskillful 
of tools 


as it 
these days, is 

ness and often flat enough for cabin 
building. Nevertheless, in the order of 


the work, it should be treated as if the 

sides were not parallel, 

sally the better, should he 
eked with an “X” to identify 

it-as a face side, It is against this side 


Seribing line slong the inner 
(age of a stel framing square, 


the ends to be sawed off. 
‘The wise amateur avoids 
out. He 
or an awl 
point. A soft pencil makes 
‘line that is easy to see, but 
there its virtues end, for a 
saw wobbling from side to 
side on it, may vary as 
puch as bin. A hard pen- 
cil is better, but a knife 
point locates a measure- 
ment exactly 
When the framing square 
is used, the marking tool 
should ‘trace along the inner edge that 


bbe parallel with 
edge—or by gaging. 
eset the 
hoard. The pla 


In the first. case, the jointer plane is 
probably so dull that it chatters at the 
start, and the user unconsciously con. 
fines his efforts to the center, where t 
plane rides easily. The remedy is to hor 
the plane iron and take shavings at the 
ends of the board until the edge is fuiel 
ind_then to finish with full- 
» In the second, the heel of 
the plane is dropped at the start, and the 
toe at the end of the stroke, with the re- 


1 jlnter planet the end 
jabbing’ or lightly round 


sult that gradually the ends are “dubbed” 
oi, I the plane sifted bodily atthe end 
land carried back, a straight edge is more 
Tikely to result. Incidental 
the plane iro 
Accurate measure! 4 upon 
accurate measuring sticks. If the various 
parts of a cabi with a 
square, inaccuracies in reading may cause 
shight variations in the relative length or 
‘width of the m: their 


In simple cabinets, it is better to lay 


‘out one part and it the corre- 
sponding measurements on other parts. 
For pieces that m page 138) 
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Grace and Color Distinguish This 


FIREPLACE 


Yet It Can Be Made at Trifling 
Cost and No Great Labor with 
the Tools Found in Every Home 


By BEN WELLWOOD 


‘OTHING sets off bet- 
ter than an artistically designed 

ireplace screen. High prices are 

tsled for sceens thal ‘have 2 
decorative, handmade appearance, but the 
actual cost of the materials in even the 
best of thei is relatively small, ‘The 
amateur craftsman therefore can make a 
serven for far less than he ean buy one. 
For example, the sereen illustrated cost 
only 88.05 forthe ron, brass, sreening, 

‘The sereen is 26 in. high and 80 in. 
lo, Te ape er th Biker: of the 

replace opening 1 in. on the top ai 
sides. ‘The materials required are 9 ft. 
4 in, of 34-in, band iron and the same 
amount 3¢-in. band brass; 28 in, of No. 16 
mesh bronze screening $2 in. wide; $ doz, 
brass nails 1 in. long: 1 sheet of galvanized 
iron 26 by 92 in,; @ bronzed ornaments 
and 1 ornamental bronzed handle. ‘The 
‘band iron may be obtained at any black- 
smith shop, the remainder of the materials 
at a hardware store, 

‘The first step is shaping the frame, 
Cut a cardboard or thin wooden template 
for the comers as shown in Fig. 2. A full 
‘haicon the floor wil expedite te slap” 

on wi te the s 
. Take the 0 fe + in. length of 
44-in, band iron and mark a point 16 in. 


‘Bending strap iron (Fig. 1); ornamental corner (Fig. 2): driling 
‘he frame (Pig. 3); cutting the slbouette with a cise (Fig. 4): 


from the end. Here form ove f the lower 
rile large sare Then pce ark 
with a large square. ‘Then place a 

21 in. from the corner and make a bend 
for one of the upper corners, Us 

large monkey wrenches as shown in Fig. 
1. Bend the remaining corners so that 
the frame fits the outline on the floor. 
‘The ends will moet in the center at the 
bottom if the bends have been made 
accurately. 

The inner brass frame is in two see- 
tions: the two sides and bottom are in 
fone piece, and the top with the two 
curved ends is in the other. ‘The 3%-in. 
brass can be shaped readily by hand. 

Hold the brass and iron frames to- 
gether with C-clamps and use a 3% 

drill to make a series 


ei rEREeage= 
in 4 


SPARK 


SCREEN 


necessary; too much may cause the 
sereening to break at the top. 
An old brass bedstead may furnish the 


‘ornaments, and it is sometimes possible 
to obtain suitable ornaments from dealers 
in hardware specialties. However, they 
‘are not essential, although they do give 
‘a desirable delicacy of lin 


FOW that the frame is assembled, all 

that remains is to. make the’ sie 
hhouetted design. A full size outline draw- 
ing should be on the galvanized 
iron as shown in Fig. 4. Place the iron 
‘on a cement floor of other firm support 
and perforate the outline with a nail set, 
the holes being as close together as 
possible. ‘Then detach the design with a 
Yin. cold chisel. The fact that the 
outline is irregular or corrugated is no 
disadvantage. 


“Attach the by bending the 
Pe Nal i ero 


If the sheet metal design does not lie flat 
against the bronze screen, fasten it with 
few “stitches” of thin copper wire, 
twisted at the back of the screen. 

‘A simple way to finish the screen is to 
apply one coat of red lead and when this 
is thoroughly dry give it a coat of clear 
varnish mixed with bronzing powder. 
While the varnish is still wet it can be 


or mottled with burnt sienna oil 


Areronan 


rom the Sun 


Mysteries of Northern Lights 
Explained—A $50,000 Search 
for a Meteorite — Discoveries 
Astronomy 


and New Events in 
The 


HAT. makes auroras? 
sunt” is the latest answer, 
given by Prof, Carl Sturmer, 

egian astronomer. Like a 


ighty siege gun bombarding the earth 
with buckshot, every sunspot that crosses 
ol pelts the earth with a 

hail of electrified part they 
earth's a flash 


the middle of the United Slates, An 
urora can cover practically the whole 
rth at once; the aurora 


northern lights, and the auror 
by those in the southern 


by sei 
of particles shot 
sun that these, caught by the 
ignetism, whirl about our 
sphere in belts of varying width centered 
fat about sixty degrees north and south 

of the way to the 
hat most 


Stormer rece! 
tifle models of the path 


An aurora’s seemingly daz! 
misleading: actually, you 
read a newspaper by its light. 
been seen shining through a display. Few 
‘auroras are seen when there isa full moon, 
‘and none by daylight dividual 
auroral streamer that. y see over 
head is probably visible to observers 


Stars ha 


An i 
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Shot 


within about a five-hundred-mile radi 
Experts are now works 
the aurora’s my 


rio and Dr. Joseph Kapla 
n University, have prod 
duplicates of the auroral green line and 
of another red line recently discovered 
in the aurora’s spectrum, using a mixture 
of oxygen and nitrogen—suggesting th 
wctive nitrogen,” present also in ex. 
plosives and fertilizers, may be the source 


Hunting a Huge Meteorite 


eet 


8 £50,000 party of 
is digging a hole 


f str 
3s from the sky 

Probably the largest 
cern times was that see 


1908, ‘The heat and shock of it was f 
by passengers ina train four hundred 
miles away. It has » 

been recovered. The larg- 
est meteorite ever found 
@ fifly-ton monster, is in 
Bacubirto, Mi 

sperts say that falling 
meteorites, as they blaze 


their surface by 
on; yet their 


below zero, wh 
proximately the tempera 
ture of outer space. One 
meteorite, falling on 
marshy ground in India 
is said to have instantly 
frozen fast! 


How the Moon Is Measured 


AS IIG an a silver dollar” is a 
AX romantic but not very satisfactory 
description of the size of the full moon 
In pare heavenly obj 
distances more. accurate 

use an ingenious and simple syst 
measurement, 

The entire semicirvle from one horizon, 
across the sky to the opposite one—the 
mmer path of sun as it sweeps acros 

¢ heavens—is divided into 180 


grees.” ‘These may be measured off in 
any direction, and indi 
distance, but’ the an 


pe is swung in crossing from one 
tial body to the olf 

‘Our moon, for 

to have'a 

out half a degree, 


Two Solar Eclipse 


NE of the greatest astro 
spectacles of the near fut 
occur in September, 1952, 
York and New England 
total eclipse of the sun. U 
weather conditions, it will be seen by as 
many persons as that of January, 1025 
‘The International Astronomical Union, 
hers from all over the world 
very three Years, will hold its 
ering im the United States in order to 
be present at the event 
‘The path of the eclipse, as calculated 
by L. J. Comrie, British astronomer, will 
come down from Canada and eross New 
England in a bell-shaped area about 100 
miles wide. The edge will graze 
Montreal and ». Mass lity 
when the sun is completely hidden, will 
occur about $:30 ¥. at, and will last one 
mute and fo 


es will 
ant on 
‘April 28, 1930—a “central” eclipee of the 
sun. Along a path through California, 
Nevada, and Idaho the eclipse will be 
total: wthern Montana will see an 
“annular” eclipse, in which the moon’ 
disk leaves a ring. (Continued on 


November, 1928 POPULAR SCIENCE MONTHLY ° 


New Triumphs over Friction 


Magic Oil Films Let Industry's 
Engines Roar at Amazing Speeds 


By GEORGE LEE DOWD, JR. 


‘AJESTIC in its towering ri- whole mighty shaft, under the 
idity, the largest dock pate 
{n the world swings open to 
admit an ocean liner. It is 
the most. impressive 
of the new #35,000,000 Gladston 
pride of Liverpool, England, Five hun: engine room of a great steam- 
red tons of steel, propelled by unseen ship. In the grip of the main 
machinery, recede silently and smoothly bearing, the turning propeller 
‘on massive bearings before the incoming shaft transmits the impulses 
vessel. Of the engine to the screw. 
That it should be possible to swing a Into a hole in the side of the 
veritable skyscraper of metal is a miracle great bearing, an engineer 
of modern engineering. Ttis one evidence thrusts his hand, feeling the 
of modern progress in 
ng friction—the 


road cars with “hot 
boxes" and_scorches 
meteorites to incan- 
descence. 

‘What isthisstrange 
force? Other forces, 
magnetism and grav- 
ity, for instance, are 
servants of man, driv- 
ing his machines. But 
friction is a parasite. 
Tt preys upon the 
driving forces and 
wastes them. The 


shown at the extreme Ife 


shaft to see if it is too 
hot. The oil is getting 
low, and he replenishes 
‘the cups from which it 


Trond that a wheel drips uponthe 
for shaft starts turn- shalt to’ form ‘a 
fing. up leaps friction protecting coat, 


to stop it. No wonder, then, that 

engineers seek to harness friction 

in the brakes of motor ears and 

railway trains and to defeat it 

Wherever it hampers industry. jgne: Texting the temperature of « 

How well have they succeeded? — {Smahips munis ‘bemtng, The 
‘Twa barrels of oil flow every tagineman thrusts hs hacd in to 
inute, as this is written, through 

the bearings of a great ste 

turbine ina Springdale, P 


Probably the 
mightiest hearings 
gr those of try 
sugar mills, 
which must stand 
the grinding of 
hhuge ‘rollers’ that 
‘crush the sap out 
of matted cane, 
Great journals of 
bronze are these, 
ia Se te 
cat is pumped in 
by powerful steam-driven 


nute speed. 
ilson Observatory, in 
California, the world’s largest 
telescope ‘and its 100-ton mount 
‘swing without a jar upon the prac- 
tically frictionless surface of a 
tank of mercury. And in each of 


‘compressor 
So, throughout industry, the 
fight’ against friction is never- 
Sing pias ver the ating 
ring. oil over tI 
elsewhere, wicks drip it on. 
Graphite, called the world’s great 
est solid lubricant, may take the 
place of oil when heavy metal 
surfaces grind together, as in 
automobile spring leaves, Ways 
hhave been found, too, to force 
Tead and copper into porous 
graphite, forming an alloy of 


bearing” supports upon a film of 
oil the 1,100,000-pound weight of 
@ giant generator armature and 
water wheel—a weight that four 
of the world’s most powerful loco- 
motives could barely lift—and 
does it so smoothly that the 
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Invents One-Man Control of Bridge Traffic Submarine, Stuck in Mud, 


IRAFFIC from both ends of a narrow 

bridge wide enough for only one ear, in 
Hampshire, England, is controlled by one 
man through an invention perfected by 
F, D, Blachford, a traffic guide of the 


Royal Automobile Club, 
‘The operator sits in 


raised tower at 


one end of the bridge, and with « lever 
swings an ind ‘at the opposite end. 
alternatel id “stop.” 

W ne end of the 
Dridge allows ed, the oper- 
ator at the oth ils “stop.” Thus 
hs ata 


by a single movement, 
with the necessity of having a man star 
tioned at each end of the structure. 


Longer Life for Heaters 


‘ONGER life and higher efficiency for 

electric toasters, irons, and heaters of 

all kinds is promised, according to the 

Westinghouse Electric and Manufactur- 
ing Company, by a new 

und just developed in , 

‘uriously, the silvery: metal maygesiu 
a good conductor of electricity instead of 
tan insulator, is used in the manufacture of 
the substance. : 

“The new insulator replaces mica or as- 
bbestos to keep stray electric currents from 
Teaping across gaps between heating coils. 
tis made by winding ribbon of metallic 
magnesium around an electric wire and 
inserting the wrapped wire in a tube, 
where both are given a bath of steam at 
450 pounds pressure. ‘The result 1s hard, 
white material, an oxide of magnesium, 
that can be formed in any desired shape. 


Rubber Pads Silence Trains 


10. SUCCESSFUL have rubber pads 

proved as shock-absorbers and silenc- 
‘ex for railroad trains, after a test on one 
rail length of a Federated Malay States 
tailrond, that they are to be tried om 
Tonger stetches of track. ‘The rubber, 
which is made process, was 
Pound to, deaden the sound of the clink- 
jing of rails within the coaches, and to ab- 
sorb practically all vibration. 


Left: The ingenious signal in 
SE le Hamme, Baglna 


Below: A view of the control 


(och ead of the bridge The 


Saved by Sister Ship 
OMETHING new in subsarine res- 
cues occurred in Italian watersthe other 

day, when the undersea craft N-34, com- 

manded by Lieut. Perrucchetti, became 
mired in sud at the sea bottom off Rome. 

Captain Perrucchetti, brother of the N-35 

commander, was standing by with his new 

2,000-ton submersible Ballilla, when he 

Iearned by undersea signal of the siste 

ship's fate. 
Without waiting for orders, the latter 

dove his ship to the spot where the N35 
lay stuck in the oove. Gently ram 

he succeeded in nosing it out of 

and it rose to the s Y 


face. The Ballilla 


‘was freed and honored for his feat. 


Television to Wield Baton 


IELEVISION soon will play a part in 
solving a puzzl or the or- 
chestra leader, according to Fi 
conductor of the Cincinnati Symphon 
symphony to be presented 
calls, at one point, not only for a full or- 
chestra on the stage, but also for a second 
arehestra hidden from view in back of the 
ns of musie as 


During a concert, Conductor Reiner, 
leading the main orchestra, says that he 
will transmit his image by television to 
the concealed musicians s0 that they, too, 
can keep time with his moving baton. 


U. S. Aircraft Carrier Tests Her Big Guns 


CRASHING salvo from the USS. 


Lexington’s new eight-inch guns was 
the recent climax of four years’ effort by 
ordnance experts of the Navy to perfect 
the huge armament for installation on air- 
"This plotngraph, fest de of th 
is photograph, first ever made of the 
Lexinglon’s big guns and turrets in action, 


ship as well. Tt was taken during battle 
ractice off San Clemente Island on the 


fever bi 
all-electric in operation and ca 
fleet of more than eighty pla 
landing field provided by the deck of this 
mother ship for aerial fighters is nearly 
nine hundred feet in length. 
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Tests Reveal Some Common 


Errors in Knowledge 


0 YOU know why winter is colder 

than summer? How deep scuttled 
ships sink in the sea? Why air in a close 
room gets bad? If you do, you cannot be 
caught in pitfalls of ignorance that trap 
many a man of more than average educa- 
tion, as disclosed by a recent New York 
survey of college graduates and others 
presumably well informed. 

‘The first question was the one that 
wight the most people. More than four 
ths of those questioned declared that 
winter is colder than summer because the 
sun is then farther away. But they were 
wrong, ‘The sun's distance has nothing to 
do with the question (actually it happens 
fo be nearer in winter); the real reason 

he earth's changing slant which 
brings the sun directly overhead in sum- 
mp nc bores inthe hy in wnt, 

a ly common error was tl 

that 


‘The reason heavy objects sink 
they are denser than water, asi the, 
clear to the bottom of the water b 
water's density remai ually un 

hanged despite the enormous pressures 
encountered at great depths, 

‘Air ina close room gets bad, not because 
of earbon dioxide gas exhaled by its o- 
cupants, as many supposed, but becatise 
of the gradual exhaustion of the oxygen 
contained in the air. 

Other common misbeliefs were that 
tree always shows one growth ring foreach 
year of its life, and that Hannibal made 
'a road across the Alps by dissolving the 
rocks with vinegar. 


Billion for Army Aviation 
INCE its, #80000, grant to. Sunuel 
pont Langley to develop a flying 
Sackinn on WALh praising’ ertert 
ments were made in 1800, up to the pres- 
cent day, the U.S. Army’ has spent more 
than $1,000,000,000 on aviation, accord 
to figures just announced’ by the 
aeronautics branch of the Department of 
‘ommeree. 
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Twenty-Six Sleep in New Cross-Country Bus 


ty-six people and hot meals during the 
long journey, recently was completed for 
service between Los Angeles, Calif. and 
Philadelphia, Pa. Each of ‘ts thirteen 
compartments has, among other conven- 
fences, a wash basin with running water 
aud built-in thermos bottle to add to 
the comfort of the passengers. At t 
bback of the coach is a lavatory, and. in 
front, heside the driver, is an observation 
seat. 

‘The body of the huge, all-metal, seten- 
ton coach is made of duralumin to cut 
down weight, and it is streamlined to in- 
erease speed. It is thirty-four feet four 


Folding Cover Protects Rumble Seat Riders 


0 LONGER need the occupants of an 
rumble seat be at the 
mercy of the weather. Anew cover in the 
form of a canvas hood unfolds at a mo- 
ment’s notice from a container on the 


beckof the car, Tlaside and heck curtlas 
Coan wind the whl an 
tne piece and ts fastened with ape 
clasps. Adequate ventilation fa obtsined 
by-removing the rear curtain on a roadster 
top, or opening the rear 


window on a coupé 
model. Or the sides of 
the curtain may be 
folded back if desired. 
In a test it was raised 
and secured without 
difficulty in a car mov- 
ing at speed of fity 

‘The rumble seat 
cover is manufactured 
of various types and 
colors of fabrics, to 
harmonize with ' the 
top material of the 


automobile on which 
itis to be installed. 


The huge transcontinental thie 
een compartimente with al sleeping ear 


Lert: "How the power plant te removed. 
inches long 
Although it 


‘only ten feet 
river is seated 


which has no hood as in anc 
machine 

is ith detachable motor, At certain 

points during its long run, the 


motor will be removed and 
‘ane substituted. "This requires hut 
a short delay and eliminates long stops 
for overhauling during the trip. 

Besides the driver, a porter and a chef 
are included in the erew. ‘The only stops 
required will be those to service the ma~ 
cchine, ‘Thus itis expected that hours will 
be cut from the present motor-coach time 
‘across the continent, 


Calls Atom Power a Dream 


FROM the sun must come the enenay 
that will run the world for the next 
billion years, as it has in the past, Dr. R. A. 
Millikin is, researches on 
recently de 
clared. ” Harnessing the energy supposed 


td the Hen that chemiste 
the word by unlocking it 


Tota of th extraordinarily pene- 
rays he has detected coming from 


Scnxce Mowrmty, have convinced him, 
hhe says, that the world has existed for 
a billion years already, with every pros- 

"s continued existence for 


The Rotor Ship Passes 


}EMOVAL of curious wind towers that 
drove the steamship: Baden- -Baden, 
Ey cer thy Seeman etd 
, has just marked the passing of the 
‘tner rotors as a commercial test. 
pe ghee? ane artis utilize a 
atin eg ents 
drive ships; in short, to use spinning 
sore ie foie Cn 
poet ss 
Hone rm ever, re edit 
mere, el at 
rival more conventional forms of power. 


a 
Hundred-Foot Fire Ladder 


Raised by Motors 


ILWAUKEE firemen need no ai 

planes these days to get the thrills 
‘of sky riding. ‘They have just come into 
possession of a_new telescoping ladder, 
Imported from Germany, which rises to a 
height of 100 feet in’ thirty seconds. 
Raised by gasoline motors, it is believed 
to be the tallest ladder of its kind. 

Tn a recent public demonstration, one 
of the firemen tested the ladder for him- 
‘elf by perching on the swaying tip, high 
‘above the street, and waving down to the 
‘assembled spectators, 


Build Highest Earth Dam 
RESERVOIR which willadd twe 


lons of 
the supply of Springfield, 
‘sult from the construction 


v dam will rise 245 feet above 
the bed of the stream, and will top by 
thirteen feet the next highest sh 
the kind, the Tieton Dam, in Washingto 
Tt will be fifty feet thick at the top 
1,305 feet thick at the base. Into the 
construction will go. 1,800,000 eubie 
yards of material. "The, core, will be of 
With: sand, gravel, and boulders 
Savio spite Be teoa ee mats oo 
‘The water it will hold back is expected 
to cover 1,120 acres, 


An Icy Stream in the Sea 


CURRENT of icy water sweeping 
down the Adantic with an average 
‘width of 110 miles—greater than the dis- 
tance between New York and Phila- 
delphia—that is the Labrador current as 
revealed by surveys made by the U 
Coast Guard Oceanographic Expedition, 


‘The expedition sailed from Sidney, 
Nova Scotia, July 16, in the Government 
vessel Marion to cruise between Green- 
Iand and Labrador to study icebergs. 
‘The nearness of the Labrador current to 
warm currents from the tropics is said to 
account for the frequent fogs over the 
foundland Banks. One theory for 


ds, blowing in the same direction year 
ear, communicate motion, through 
iction, to the water below, 


Model City Gives a Lesson in Safety 


MPLETE even to “hot dog” stands 
nd traffic policemen, a remarkable 
y of Detroit has bee 
display’ this year in towns throug 
the state of Michigan. Tts purpose is 
teach the lessons of 
ally and entertainingly. 
‘The model, twen 


‘The remarkable seale mode of the city of Detroit, twenty feet long. designed to teach, 
safety in trafic. "ven airplanes are seen winging their way above the skyline ofthe miniatare cy. 


structed by a New York firm of scenic 

tists, shows factories in operatior 
omobiles scurrying through the street 
boats plying the Detroit River. 
ture street traffic signals are shown 
sutomobile 
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Banker Invents a Camera 


to Record Checks 


TT OPROTECT banks and depositors 
George L. McCarthy, a former banker 
of New York City, has invented a new 
camera which photographs automatically 
every cheek cashed or deposited. The in 
Strument can be adopted to any standard 
ig machine, making a ic 
st every check as itis inteds Tt 
roll of film 200 feet long, 
it to photograph sixteen. thousand 


The file number of each check is in- 
cluded in the picture and thus the loca- 
‘of any particular cheek at a later 


If desired, the macl 
Photowapty of each check, the pictures 

ing made on different rolls of film, ‘The 
‘exposed film may 


be removed at 
the end of each 
jn 


oe ele 


risstunnentis ' 


use the following 
. "The camera can be 
Jouded in daylight. It may 
be run independently of the 
ding machine. 


Dines on Feathers 


STRANGE bird that 
cats its on father i 
‘one of 188 specimens living in Porto Rico, 
reported recently by Dr. Alexander Wet- 
more, Assistant Secretary of the Smith- 
sonian Instit Tt is the Antillean 
grebe, a common bird of the island. 
Every specimen examined by Dr. Wet- 
more had masses of feathers in its stom- 
ach. ‘They had been plucked and swale 
lowed and apparently digested. 


A Huge Dynamite Blast 


THE exroson of one hundred thoa- 
sand pounds of dynamite, the 
Last ever at off inthe Penniyivania col 
fields, recently loosened more than 200,000 
cubic yards of earth near Hazelton, Pa, 
Tt enabled steam shovels to remove the 
‘material above a rich vein of coal. 
‘Although the tremendous explosion 
‘occurred within three miles of the town, 
it caused no damage nor injury. 
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"Phone Box” Takes Movies 


of Bank Robbers 


N AUTOMATIC, invisible, and si- 

A lent moving picture eamera, housed 
Within an innocent-looking telephone 
case, is designed to be the undoing of 
hold-up men. Its inventor, John E. 
Seebold, of Los Angeles, Calif, is shown 
below with the new apparatus, In a 
recent demonstration before a group of 
bankers, it ob' clear movies of 
People in a bank who were unaware of 
its. presence. 

Sixteen fect of film is carried and the 
camera can be focused for any distance 
up to eighty-five feet, ‘The inventor 
proposes to install the device in banks, 
‘where it ean be tripped off during a hold 
up to give a picture of the criminal and 
his movements and other characteristics 
‘which will aid in his detection, 


Huge Scale Sets Standard 


RAILROAD seale, so large it will 
‘weigh a 120,000-pound box ear, and 


by the U.S, Bureau of Standards. It will 
record down to one tenth of a pound. 
‘The purpose of the master scale is to 
standardize heavy weighing in the 
United States. Other railroads will send 
test cars to be weighed 
scale, ‘The ears will be re 
‘own scales and the results compared. 
‘Thus a common standard will govern 
the 1,200 scales now in use on railroads, 


Army Pigeons to Whistle 

ISTLES will be tied to the tails 

of U. Army carrier pigeons to 

protect them from hawks as a result of 

experiments at the Signal School, Fort 
‘Monmouth, N. J. 

Made of featherweight bamboo, the 
whistles emit shrill note as the wind 
passes through them. ‘They resem 
those used in the Chinese sport of re 
Teasing flocks of pigeons with whistles of 
different pitches, 

‘The Signal Corps maintains sixteen 
lofts of carrier pigeons. During the war, 
‘the combatants used more than 500,000, 
of the birds to carry messages. 
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New Trafic Lights Allow 
a Three-Mile Run 


HEN this unit in a new teafhe signal 

‘system installed on Ocean Avenue, 
Brooklyn, N. Y., says “go,” you ean run 
for three iniles through city traffic with- 
out having the lights turn against you, 
This is made possible by an electrical 
control system of synchronizing twenty 
one signals 0 that if driver maintains 
fan even pace of twenty-two miles ai 
hour, he ‘will never encounter a red 
stop light. If he drives faster or slower, 
he will be held up. The new system 
climinates forty-two traffic officers. 


Thousand-Ton Bridge Moved 
Eleven Miles on Boats 


THOUSAND-'TON, three-section 
bridge recently was moved down the 
Weser River, in Germany, from its posi 
tion near Bremen to a’ point eleven 
miles away, where it was re-erected. 
Each ‘section, 100 feet long,” was 
‘mounted on two barges, which had been 
lowered with water ballast until they 
were able to move under the span, ‘Then 
the water was pumped from them and 
they rose, lifting the section from its 


‘Two tugs towed the barges while 
wo tugs towed the while a 
third at the rear held them from ramming 
the banks on the turns, 


The Three Riskiest Jobs 


TE three most hazardous jobs in 
‘merica are those of the steel worker, 
the railroad yard worker, and the miner, 
reports the Bureau of Labor Statistics, 
Other hazardous occupations are glass 
Sowing slaughtering, and! meat packing, 
and work in lumber planing mills, 
During the last year the number of 
accidents were rediced in almost every 
industry. However, one worker in sixteen 
suffered injury, losing an average time of 
seventy-one days. For every fatal acci- 
dent there were 133 minor ones. 'T 
total time lost during the year due to 
accidents was more than 19,265 years. 


Canada Saving the Bison 


MANADA now has more than 13,000 

bison on government reservations, 
‘The largest herd, about 6,000, is located 

y ‘k, near Fort Smith, 
- The second large 
est is at Wainwright, Alberta, Tt grew 
from four calves adopted by a half-breed, 
named Michael Pablo, after a slaughter 
‘of the animals in Montana, In 1907 
he sold the herd, which had increased 
to 700, to the Canadian government. 


Model Locomotive Hauls Real Passengers 


A MODEL, steam locomotive which 
£4 cam palit engineer, conductor, and 
ree or four adult passengers along its 
miniature tracks has been perfected by a 
youne mad in Vienna, Austria, 
ts maker claims it is the smallest loco- 


motive in the world that can develop 
stich power. The engine is perfect in 
every detail and is said to be capable of 
hauling a load of nearly a ton at.a speed 
‘of eight miles an hour. It is said to be 
able to climb a grade of twenty percent. 


machin, 
powertal ube itcam haul aloud of early a ton. Tt travels a the speed of eight miles an hous 
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Schoolboys Build World’s Biggest Kite 


WHET ist tobe the largest nee 
surface kite in the world recently 
was made by small boys in a military 
academy in Los Angeles, and suecessfully 
fown. Five of the youngsters, ranging in 
age from twelve to, sixteen, built the kite. 
But it took two dozen of them to hold it 


Sugar Cane 28 Feet Tall 


UGAR cane that, planted outside 

your house, would brush, against 
our xecond-atory windows, has just been 
Uncovered by American explorers in New 
Guinea In the wiks where Pro, Jeswit 
leader of the expedition, found it, 
stalks grow twenty-eight feet high. 


Italian Airport Has First 


Two-Story Hangars 


HE. worl plane 

wipment 

. Italy, 
Ri 


the so 
passenger 
to the sec 


ture below. Accommodations for 
pilots and passengers are provided on the 
‘round floor. 

‘The building at the right, surmounted 
alrport control tower, is factory 
where light planes are built 


down once they got it up into the air. 

‘The monster kite can lift a full grown 
man, It measures more than thirty 
feet from tip to tip. 


New High-Pressure Boiler 


‘TEAM at the terrific pressure of 3,975 
Sirois to the squat ince or 
five times as much as the highest steam 
pressure commonly used in factories— 
x produced in a new power. plant at 
Charlottenburg, Germany. It is the first 
large-scale embodiment of the plans con- 
sired by Brith engineer named 

‘ison. 

High octagonal towers standing in the 
open ais serve as boilers, and thelr hollow 
interiors are lined with water tubes where 


machinery, bur 
edly hot fire 
preheated to a scorching temperature of 
700 degrees F. before it enters. 


dicates _pugnacit 
false, according to 
American dental expert. “The man with 
fa squirrel-like jaw, he says, “may be 
npared to one with a jaw fl 
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Ocean Waterspouts Are Not 
Salty, Experts Find 


ERE does the water in a water- 
spout come from? Metcorologists 
say the old idea that it is sucked up from 
the sea is wrong. Over bodies of salt 
water, the water in these spectacul 
whirlwinds has been found to be fresh. 
It is believed that the condensed vapor 
‘of the atmosphere through which the 
whirling vortex moves supplies this. 
Waterspouts take two forms. One has 


a funnel-shaped vortex. ‘The other, 
illustrated in the photograph below, taken 
at sea, is known as the dumb-bell t 


It has a long, thin tube, whirling at 
tremendous speed and spreading wider 
at each end, Spouts of this type have 
heen known to reach nearly four thousand 
feet into the air. 


‘A slant waterspout over the sea, The whi 
‘Containa fresh water condensed from the at 


Fish and Wood Run Motors 


ISH oils, wood tar, and other similar 
ther than crude oil supply 
gasoline” used in the 


Gustay Egloff, of Chicago, 
research director of a large oil company. 
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More U. S. Fire Tests Set. 


Standards for Safes 


PECTACULAR fire tests to determine 
the flame resisting qualities of office 
Safes are being continued by the U. S. 
Bureau of Standards, at Washington, 
D.C. A few weeks ago, as told in a 
recent issue of Porvtar Scrmxez Moxtn- 
1x, experts of the Bureau set fire to two 
condemned buildings in which they bad 
placed three dozen safes and fii 
cabinets, All were subjected to terrize 
temperatures, as high as 3,500 degrees F. 
In more recent experiments, the Bureau 
uses a special heating chamber. All safes 
accepted for Government use must pass a 
threefold ordeal, consisting of balf an 
hour of intense heat, followed by a thirty- 
foot drop upon a hard surface. 
another half hour of het. 


a 


1. D, Mitchel, of the U.8. Burens of Stand 
ata, placing 0 safe ln the heat test chamber. 


High School Boys Assemble 
Their Own Airplane 
'TUDENTS of the North Attleboro, 
Mass., High School have just as 
sembled theie ‘own De Havilland plane 
Sarthe Gat step ia new course in 
aviation, ‘The Liberty-motored machine 
will be used for ground instruction onl 
pupils will “taxi” it across the ground 
and take it apart and reassemble ae 
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picture, « group of German children are 
watching one of the toy rocket cars get 
away for a flying start. 

ned after the famous Opel 


Chemists to Cure Cancer? 

TE AT hope for a cancer cure may 

nds of the chemist is a 
possibi iy seen in a new theory of the 
disease's cause, recently outlined by 
Dr, Ellice McDonald, of the University 
of Pennsylvania. 

Germs do not cause cancer, according 
to Dr. McDonald's unusual theory; in- 
stead, he claims, the cause may be and 

wobably is excessive alkalinity of the 

blood. It is this condition, he says, the 

that fosters the 

al man cells into the 
tumorous growths of cancer. 

Radium and X-ray treatments for 
Se Fo fas, et aa 
cludes from his experiments, simply be- 
‘cause it vome way hot yet explained they 
fetually increase the blood's acidity to 
keep the hody cells normal. Eventually 
this investigator foresees a cancer cu 
in the discovery of a chemical that will 
not only neutralize excess alkali in the 
human body but prevent its formation. 


Ants Help Trace Ore Veins 


OW the humble ant comes tothe 
of the prospector. How geolo 
‘may. well pause in their surveying to test 
ant hills for desired minerals is described 
remarkable report of W. D. Fohnsti 
Jt, of the U. 8. Geological Survey, w' 
telis of a recent attempt to map a valuable 
vein containing iron and manganese ore 
nthe Little “Florida ‘Mountains near 
Deming, New Mexico, 

Several test pits had disclosed the 
vein, but its course lay concealed, 
last ‘resort, Johnston examined ant hi 
in the vie tested the sand of 
which they were built, One hill proved to 
contain as much as twenty-two percent 
of the desired ores—and beneath it lay 
the hidden vein! 


No More “Sea Serpents” 


ECENT reports of a strange sea 
Risgete: sete caine one eee 
Salvador beach, said to suggest the pos- 
sibility that. it! was a survivor of pre- 
historic reptiles known as ichthyosaurs, 
are discounted by Dr. J. W. Gidley, 
paleontologist of the Smithsonian In: 
stitution. A native hunter, he pointed 
out, might cqncevably mistake for such 
‘a monster the partially destroyed re- 
dead porpoise or killer whale 
which had strayed into these waters. 
‘Modern ships have done much’ to 
destroy sea serpent fables, says another 
. Clark, 
Without the imagination-xciting, 
ulus of a hazardous voyage 
weasel, the sea passenger of today rarely 
reports guch an apparition, | Such “1 
serpents” as are report ¥ 
faith, Clark Cone ended 
giant squids or other well-known marine 
creatures. The squid, often fifty fect 
Jong and a foot thick, has branching arms 
that might easily be taken for sea snakes. 
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To Make Your Home Complete 


A Baker’s Dozen of 
the New Ideas Which 
Turn Drudgery into 
Pleasure and Add a 
Bit to Your Comfort 


asin capecity for oi mes, hi ne leon 
s provided with high, rounded top which 
fnthers heat trom the burner and Sirect 1 own 
Sem the weet ome eine. Thun, arming met 
['tnnecensary. ‘The baker Sts over the burter urate 
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Se Race tee woo te se, 
ry" 
i] 


‘This combination kitchen sake and elec. 
tiie clothes washer for light Inuseering 
the latest innovation for, the home or 
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Automobile Engine Drives Power Hoist 


to rear wheel, and controlled by 
‘his ‘halt cam fe 600" pound, 


singe te 


Discovers Alaskan Volcano 


TUE Listed Staton inthe posressor of 
inother voleano 


et, Dr. 
¢ moun- 


Dr. dggnr also has reported that the 
ingenious amphibious auto-boat which 
his expedition carries has proved a 
decided success, Running on either land 
for water it has done valiant service in 
Hauling eupoies and passengers in trol. 
Jing for fish, and in transporting to eamp 
‘game shot in the foothills. 


Radio Pictures Received 
on Cylinder Records 


ICTURES sent by radio are played 

like phonograph records in a system of 
Photo transmission and reception, in- 
vented by Capt, O. Fulton, and recently 
demonstrated in London, England. Bot 
transmitting and receiving instruments 
‘employ revolving eylinders, not unlike the 
records of an old fashioned phonograph. 

‘The photograph to he transmit 

Hinder where, revolving. itis 

Team of 


electric 
These 


=. “ 


"ici of light and shadow on a 
record, thus building up a half- 


oe 
tone reproduction of the original. 


‘This process closely resembles the 
method used in sending the first radio 


pictures across th> Atlantic. 


AS, ANGENIOES, automobile 
driven hoist, designed for small 
ing jobs, can be attached to the 
ir wheel of a motor ear or truck 
five minutes, according to. the 
maker, and w weights of 600 
pounds as high astwenty-four stories. 


ort el patent Ge 
ground, 

‘The entire outfit weighsonly eighty- 
‘eight pounds complete. It isintended 
to save the time and energy of 
plasterers, roofers, and contractors 


‘on construction jobs where boist- 
ing of comparatively light materials 
is required. 


Fawcett Slain by Indians 


\L. PH. FAWCETT, British 
rer, whose disappearance 
in the Brazilian jungle has for three 
years, been an unsolved mystery, 
robably died at the hands of 
Rostile Indians. That is the concly- 
sion ‘of Commander George M. 
Dyott, head of a search expedition, 
expresied in a radio flash from out 
of the jungle that has just reached 
the word after being twice relayed. 
‘Commander Dyott, whose expedi- 
on was described recentiy in Porvian 
sxck Moxritty, reported that his men 
had successfully followed Fawvett’s trail, 
and that Indian guides who knew the 
ost man’s fate were unable to lead the 
search to the spot where his party’s re- 
mains were buried only by reason of un- 
friendly tribes who blocked the way. 


Thirty Billion Cups of Tea 


take twenty-five average 
Tis, adel to snp to 
carry all the tea used in the United States 
in one year. Fifty million people each 
ear drink 90,000,00,000 cups of tea, 
‘costing seventy-five million dolla 
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Know Your Car 


HE most disconcerting 
thing that ean happen on the 
road is for the motor suddenly to 
cease firing, as though the igni- 
tion switch were thrown off, 
However, the manner in which 
the motor goes dead isa definite 
symptom that will help you 
locate the trouble. If it stops 
suddenly without produ 
peculiar sounds, then the trouble | 
cannot be in the carburetor; for 
y kind of carburetor 
if running out of 
gas, causes irregular running 
just before the motor stops. 
kewise, no failure of the oiling 
tem or the water cooling 
nits could he to blame, and a 
stuck valve or nfechanical trou- 


Value in Waste from Gas 


Y-PRODUCTS of illuminating gas 
manufacture, which now serve only 
to gum up the meter in your cellar, soon 
say be turned to ase in making plat 
perfumes worth many thousands of 
‘oilers a year, Tavestigating the elo cn 
‘of meters, experts in the orgunie chemic 
laboratory of the U.S. Bureau of Mines 
have discovered that the trouble is due to 
gum formation from the chemical com. 
pounds, indene and styrene, always 
Hactured BAK 
ly separated from the gas, 
eight 0 inds of styrene and twice 
that amount of indene ofeee! be availble 
ties and per- 
fumes, and possibly fn Fubber making, 
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Know Your World 
TEST your knowledge of 
the world you live ine see 
how many of these "questions 
you can atswer, Correct answers 
Sppear on page 190, 
ats the word's largest 
Where can natural rock 
alt be seen in the United 
Staves? 
What i the driest place in 
the world? 
. What’ male bird hatches 


What worm is called the 
“honorable Uttie gentle= 
Where do sheep have little 
carts on which to haul 
their tails? 

Where did Columbus first 
land on the American con- 


Messages Decoded Automatically 


FLHECERIC, | typerriting machines 
which automatically translate mes- 
anges into secret code or decode them, as 
fast as 0 typi fe the messages 
are ‘the recent, of Alexander 
von Kryha, of Berlin, Germany, ‘The 
invention consists of ‘three units—two 
typewriters and a central control box, all 
connected by a system of electric rel 

‘As the operator taps the keys of the first 
typewriter, each key, in adition to print- 
ing a letter, sends an electric impul 

ibe sontel bor, Brom there the Rape 
are relayed to the various keys of the 
Second typewriter, which prints the mes- 


“Sue the panel of the central box, a dial 
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Berlin Clocks Hold Felephone Booths 


FTO gtranees in the telephone 
of Berlin, German: 

from the perfection of a 
ments. For the first time, 


pay, station by the dial metlod wit 
javing to call central first. The tele 


box has four slots to receive coins of as 


many different | denominations. the 
amount deposited being recorded auto 
‘matically in the central exchange. 
er innovation jis th 

automatic phones in booth 
the street clocks, which have been 
lished by the Berlin Astronomical Ol 
atory in different parts of the city 


Invents Railless Trains 


RAILLESS steam loc 

‘signed to haul trains 
stone roads of his native land, 
invented by Ahmed Nassery Shi 


resembles a tractor i 
construction and is 
to be able to pull ten 
passenger | cars, each 
loaded with forty people, 
fat a fair rate of speed. 


which controls a, series 
Of switches hus the va- 
Fious letters ofthe alpha- 
bet ‘printed around its 
outer edge, and on the 
panel opposite the let- 
letters to be 
the code. When 
‘certain letter of the alphabet is struck 
‘on the first typewriter, the second t 
writer will receive an impulse to print 
whatever letter is opposite on the con- 


ecling ti. Thee, Er eorng Sn Si is 
arrangement of letters, 
the code used may be el at the 


will of the operator. 
By reversing the process, secret mes: 


ei Putting in cal at 
toma hae 
Lene The 


sages may be decoded if the setting of 
the aa Sal ed by, the endef 
known, Te ist nly to typewst 
rcode meseage, which will be trans: 
Heady isoeete eactioe 


Does Gulf Stream Reverse? 


\T the Gulf Stream—the warm cur- 

rent flowing eastward across the 
North Atlantio—turns around in. the 
middle of the ocean and starts back 
toward America is the su 


me announcement led to the sugges 
tion that the climate of England might 
grow colder, but scientific authorities say. 
femgelaciir sat this tere wa vison 
irregularity, and that there is no danger 
of the Tee Age returning to Britain. 


A Ties: Motor for Trucks 


ANEW lightweight, high-speed Dies! 
arning a cheap pepe ot 
sy fel lls rpoctel sere boos 
perfected by a German manufacturer for 
tse especially in motor trucks, buses, and. 
railway motor cars. It may also be em- 
ployed extensively as a stationary power 
‘unit—operating pumps and hoisting ma- 
chinery and generating electric current. 
Danger of burning out bearings, due to 
the high speed of rotation, is said to be 
eliminated by @ new oiling system. 


7 


Heart Shape Keeps New U.S. 


Blimp on Even Keel 


RS.1, newest lighter-than-air 
ft built for the U. S. Army. is 
designed with an unusual heart-shaped 
bow, the purpose of which is to increase 
itsstability whilein fight. Tt will be used 
for training and practice flights, it has 
‘been announced. 

Tn this semirigid type of ai 
keel is rigid but the gas 
keeps its shape by pressure 


from within, 


The Arm’ new vemitgiarhi. RS In 


hangar at Lakehurst, N, 


Asgase during a flight,“balloonets” 
fnnlde are filed with ur, thus keeping the 
Presntre constant, 

“The double-bailoon effect at the top 
of the RS-/ acts somewhat as pontoons do 
in the water, reducing pitching of the 
‘in the wind, 


This Mail Plane Has 


Aerial Letter Box 
ATE air mail can be dropped directly 
Tito llter ot bul to the fase 
age of a new type mail plane recently put 
into service on a western air route. 
United States Senator William E. Borah 
‘was one of the first to post a letter in this 
aerial mail box recently at the air field at 
Boise, Idaho, just before the pilot started 
up his engine and took off on a flight to 
Shit Lake City, Utah, 


Want a Name for Platinum 


DISTINGUISHING term for plati- 
num, similar to “Sterling” forsilver, 
is being raed by leaing, America 
jewelers to prevent wnserupulous man 
facturers selling as pure platinum jewelry 
containing cheaper metals. The public, 
they say, cannot tell the difference be: 
tween pure platinum jewelry and jewelry 
containing @ mixture of platinum and 
fium, which costs less. ‘The ““qual- 
ity mark” would be stamped on the 
jewelry, together with themanufacturer’s 
‘trade mark, 


i Ja ready for teal, 
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TA OxE et the fet public demon. 
strations of German gliders in 
‘America, Peter Heaselhach, hold- 
er of the world’s duration record of 
five hours for motores fying wit 
passenger, recently had a 
‘escape from death at the edge of 
Mek oil near _Highlond, Ugh. 
Cape Cod, Mass. By: inches, 
machine missed plunging over the bluff 
Hesselbach was piloting the 300-pound 
German glider Darmatadt. Pulled by 
an untrained ground crew, the craft 
fae to gain altitude. When, a the last 
minute, Hesselbach blew the whistle 
that signaled them to release the rubber 
launching rope, the craft settled and slid 
along the ground until its nose overhung 
‘4 140-fo0t drop to the ocean's edge. In 
‘another flight Hesselbach remained aloft 
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German Glider Thrills Americans 


for four hours and five minutes, soar 
about 120 miles, The picture above 
shows the start of the flight. 

‘The Cape Cod region, 
pilot oi oat 
i ht than many of 
German old 


with two compan 
Paul Rochre and Dr. Paul Laubenthal, 
came to America under the auspices of 
the American Motorless Aviation Club 
to help popularize the sport of 
«series of demonstrations. Before their 
arrival, the American duration record for 
sliders’ of nine minutes and. forty-ni 
seconds, established, by Orville 
in 1911, stood unchallenged, alt! 

lider fights up to fourteen ‘hours had 
feon maade ia Germany. 


Saves Vast Ore Deposits 


ILLIONS of tons of Wisconsin iron 
ore, in mines abandoned because of 
its high sulphur content, will be saved by 


‘a new smelting process developed by 
Prof. Richard 5, McCaffery, University 
‘of Wisconsin metallurgist. In some mines 


the ore show 


melting plant 
(dened oun tesnupe of his Inder, 

In the combination of 
dec during sinelt- 
ining with the sand and 
mn ore, produces a slag of 
silica, alumina, Time, and magnesia, 
wrhich disolves the sulphur and removes 
it from the ore. 


Propose Larger Golf Ball 


TO MAKE the same swore dies 
the British Golf Ball Committee 
proposed the adoption of a new ball, 
slightly iarger and lighter than those now 
used. It would eut down the length of 
drives. Golf authorities claim that while 
the proposed ball would have litte effect 
‘on the game of professionals and cham- 
pions, ordinary players would find their 
scores mounting. 


New Sea Flea Hops 


WINGED motor boat, called the 


mut through tests on Lake 
‘Teplin, near Berlin, Germany. Tt sl 

over the water in’ long jumps at tre- 
mendous speed. ‘The designer expects 
it to lead to larger machines that will 
hop over the surface of the ocean like 
flying fish, carrying, thirty passengers 
across the’ Atlantic in less than forty 


has been, 


Reliefs for the Seasick 


‘0 new methods of combating sea- 
sickness recently have been brought 
to the nid of travelers who suffer on 
ocean voyages. One is the invention of 
“antiseasickness tanks,” installed on the 
ger steamers of the Hamburg-Ameriean 
ne ‘These are in the form of great bis- 
tees along the waterline of the ship. Sea 
water, rushing into these tanks through 
portholes, adjusts the ballast auto- 
matically’ and reduces the ship's roll, 
other is a method of treating sea- 
i discovered by an English phy- 
Dr. R.A. Bennett, It consists of 
fer bath at a temperature of 
y degrees, to be taken when 
ness begin to be felt 
Datient is instructed to lie in the water 
his eyes blindfolded, While 
the bathtub moves with the ship, 
in the tub respons 
m only slightly, so that 
mersed patient remains fairly 
motionless, ‘The blindfold serves to shut 
out sense of motion. 


Six Heads on One Cabbage 


HE latest wonder of agricultural 

experiment is a cabbage plant which 
produced six heads of cabbage in turn, 
‘one above the other. Tt was grown by 
Julian C, Miller, of Cornell University, 
who obtained the le results by 
keeping the plant at high temperatures 
over a period of two years. 
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80 Miles an Hour 


hours, even throvgh winter storms, 
‘The first model of the invention, 
wrth tiny, nine-foot wings, began 
lifting the boat in. sixty-five-foot 
hops at a speed of thirty-six miles 
an hour. It ig reported to have 
traveled most of the way across the 
Mediterranean from | Marseilles, 
France, at nearly a mile a minute, 
‘Above is the Intest experimental 
machine, equipped. wi lifting 
frfoces., During recent trials, it 
is said by its designer to have been 
clocked at eighty miles an hour, 


“Plivver” Airplane Motor 
Weighs Only 60 Pounds 


a'midget 


iirplane motor Just produced by an a 


propel 
plane ninety miles an hour. 


a 


Champion Globe Circlers 
Set 23-Day Record 


world shrank mearly a fifth its 

size as far as time required to travel 
around it is concerned, the other da 
when John Henry Mears and Charles 
B, D. Collyer, with “Tail Wind,” 
mike Sorts tent, landed ot Belle 
Hii Sestas Bead fa tate 
ing wing Fairchild monoplane, iy 
of New York. 

They had girdled the globe by plane 
and steamboat in the record time of 


‘Meare (eft) and Collver (right) welcomed by 
eat Col. Henry W. Fleet at Miller Feld, 


twonty-three days, fifteen hours, twenty- 
fone minutes and sixteen seconds. 

cuts nearly five days from the previ 
record for the 25.000-mile trip made in 
1926 by Linton Wells and E. 8. Evans, 


Test Striped Street Light 


‘TREET lamps which shed striped 
light rather than « uniform glow are 
ideal for making pedestrians visible to 
motorists. ‘This surprising fact was 
revealed in tests made by the Associ 
tion of Lighting Engineers in Englan 
Tn uniform strong light, it_ was found, 
aan auto driver sees a pedestrian or other 
object mostly by the contrast in bright- 
ness between that object and the darker 
background, In weak light he sees them 
ly by the shadows they cast. 
"in gee tet with wenk light from atop 
which east no shadows on the road, 
could not be seen at al 
at when this same light was altered 
cast bands of light and dark, the pedese 
trians instantly became visible, 
Experts express doubt, however, that 
striped light can be used effectively for 
illumination, since it may hide pit- 
falls in the road itself, 


Birds Carry Periscopes 
TTHIN the eyes of ood Hints 
are tiny periscopes, reflectors whi 

enable them to observe the approach of 

enemies from behind, says Prof. Arthur 

‘Thomson, of Oxford University, England, 
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Keeping Up with Aviation 


pit Bo propeller, Instead, « blower at the owe, aye Sate 
wll create'n partal vacuum, puiling the ship 80 riley on howe, 


RACTICAL development of the 
radio beacon for aircraft, achieved 
only this year, is to be followed 
its extensive installation on 
commercial air routes in the 
United States by 1980, according to the 
U, 8, Bureau of Standards. ‘Through its 
sme, poe for the fet te willbe ed 
menace, for no longer will they 
£ ‘obliged to fy blind, Radio signals 
tell them instantly if they are off their 
course, 

‘As long ago as 1920 the War Depart 
ment asked the U. 8. Bureau of Stand- 
ards to develop a system of directing air. 
craft hy rao, Fiat of the, methods 


airman could fly approximately 

straight course by following a path along 
ch ‘te signals from the two sta 

islnceiie sooee, 

With the improved system the Bureau 
of Standards incorporated a visual in 
ator on the pilot's instrument board. 
In the present 
‘only a short pole antenna 
Tut a few p 


whether he is flying to left or right of his 
course, When they are equal, he is 
direetly on it. 


Silent Planes Invisible 


US IN planes that make 
may wreak havoc upon cities with 

ir hombs in the event of future wars. 
Tile starilingprepiccy, make’ by 6 
British aeronautical expert, is hased on 
his declaration that already England, 
‘France, Germany, and Russia have nearly 

host plan 

Some time ago, the French aviation 


service was reported to 
be developing an in 
visible, silent airplane 
with muffled engine. 
Tondag. says this x: 
pert, it has heen foun 
that the propellers 
themselves may be 
quieted by the use of 
small air screws with 
six or more blades of 
special shape. 

British experiment- 
ers have developed an 


airplane 
Pant of dull greenish 
tint. said. to make a 
machine flying at mod- 
‘erate altitude practi- 
cally invisible against 
the sky, either by day 
Tight or in the glare 
of a searchlight, at 
night. In Germany, 
tests are being con- 
ducted to devise a type 
of camouflage to be em- 
ployed for the under surfaces of a plane's 
ded to breakup tell-tale shad: 
thus to disguise the wings’ true 
shape and size, 


Two Cross-Country Records 


LYING across the continent from Los 
Angeles ‘to New York in_ eighteen 
hours and fifty-eight minutes, Col. 
Arthur Goebel, 1927 winner of the Dole 
race across the Pacific to Hono- 
alu, recently added two more 
‘once to his collection 


He had made the 


the fastest trip ever made 
either way. 

Macready and Kelly, Army 
in 1923 made the 


ty fight on record. took tw 

sevenhoursto fly from New 

to San Diego. 

shattered thi 

ped three hours from t 
“dawn-to-du 


son-Detroiter planesear- 
ied their weighty consignment 
(of 330,000 circulars announcing 
a new model automobile, to 
Chicago, where the leaflets were 
sorted and sped by air to. all 
parts of the country 

Other firms hastening to take 
advantage of the new lowered 
air mail postage rate already 
have helped boost. the volume 
oof air mail nearly fifty percent, 


Ja the newest of 
ker Howfneh biplane, winner in recent tale to select 


to post office oficial and 
V. Glover, Sgcond Assistant 
Postinaster-General, foresees another sim- 
ilar increase in the coming six months, 
sarrying mail on contract have 
been obliged to fly extra 


He Couldn't Come Down 


DR two minutes, it Teoked as if a 
rachute jumper at Brooks Field, 
‘Texas, was doomed to remain in the air 
indefinitely. He had the recent novel 
experience, according to the War Depart- 
ment, of jumping from a plane into a 
powerful wind current that sus 
pended him practically motionless at an 
altitude of 2,000 feet above the earth: 
Tt was his first parachute jump an 
was wondering what he should do next 
in order to come down, when the updraft 
slackened and he gradually descended to 
earth atthe record speed of thre feet a 


Link Air, Earth, and Sea 


fore the first air-rail line in 


Ietween Chicago a 
Minneapolis an 
of the co 


Passing Smithboro, 
y Hickman, engineer of the Penn- 
splrania Railroad's “Gotham Limited, 
Imerved a large passenger plane flying 

ow along the tracks, its oceu- 
pants waving. At the next train 
stop, Effingham. TI, the plane 
awaited the train with’ two 


British fat ghting planes, the Haw- 
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New Radio Beacons to Safeguard U. S. Airways; 
Unusual Planes and Remarkable Flying Records 


women passengers for New York. They 

had come by air from Tulsa, Okla., to 

catch it and had flown low to identify the 
board. 


linked to advantage with other modes of 
travel. Germany has just effected an 
elaborate hook-up between its entire air 
and railway systems for the speedy 
transportation of freight.  Five-hundred- 
mile ship-to-shore flights inaugurated by 
the French Line steamer Ie de France 
are saving twenty hours in delivery of 
tail at New York and at Cherbourg, 


will carry passengers, 
lines are contemplating similar service. 
During the last five months, Canadian 
planes have transferred mail by air from 
incoming steamers at Rimouski, Quebec, 


Other steamship 


at the mouth of the St, Lawrence Riv 
to Toronto, arriving there hours before 
the boat. 


Highest Beacon on Stamp 
ous collectors who have just placed: 


the new five-cent air mail stamp in 


their albums, and others who use 
be intere 


ted to know that the des 
imaginary but an actual 
sand feet above sea level, 
's highest air beacon near Cheyen: 


the picture on the stamp represents 
light. 

‘Now Canada, too, announces an air 
mail stamp. Such air mail postage issues, 
of countries in_all parts of the world, 
offer u new specialty to thowe who collect 
stamps as a hobby. Its enthusiasts have 
recently formed for their mutual benefit 
the National Air Mail Society, at 
Chicago, I 


How to Use the Air Mail 
FOR thon who are still uncertain just 


how to use the air mail and what 
advantages it offers, the U. S. Post Office 


issues th 


cents for the 
ten cents for ev 


after, No addi 
required 
Either on 

special air 


Itc 


Air Line Network Grows 


VERNIGHT the mail and passenger 
nctwork that spa the United Balen 
ders hroom development. 
This month should sce the new air line 
of the Canadian Colonial Airway, be- 
tween Netw York 
ation despite d 
Sol aetaguness. loc me 
Actual survey has begun on the 3 
{o-Panama route scheduled to be operated 
by the Pan- 
‘The long-a 
nag be real 


letter should be plainly marked “ATR 
MAIL is of ‘various 
nominations may be obtained at all post 
offices. 
Letters sent via ir mail may be posted 
‘any regular mi 
ial coll 


boxes for air mail only. If placed in 

ordinary mail boxes, the collection time 

shown on the box should be noted for 
guidance. 

Matters for air mail dispatch should be 
posted sufficiently early to connect wit 
departing planes. Practically all collec- 
Ais nts ae he atest Cie inh 
air mail may be deposited therein. 
rail schedules may be obtained from your 
local postmaster. 


fed States, planes of 
ted States Air ‘Transport Ireadly 
are ornare, Dae passengers between New 
York and Washington in tw 


Wy the new air lines of the 
‘Texas Air Transport, and the state of 
Michigan, by those ‘of the ‘Thompson 
Aeronautical Corporation. Chicago has 

le. Ky. and to 
Madison, Wis, Before many. months, a 


proposed air line may slice the country 
Ffom Chicago to Miami, Fla. “The east- 
ward ne from Atlanta, 


Georgia, already under mail 
contract, though not yet operating. 


Airport Traffic Signals 


AFFIC signals direct planes land- 
ig and taking off at the Oakland, 

‘municipal airport. An airplane 
control station with a system of signals 
resembling those of a railroad has been 
erected on top of the administ 
building at the airport. 
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A Problem in Addition 


“OST great inventions and scientific achievements are, 
M foe A eon Jessons in adding two and two 
0 four. 


ion. Tt must at 

‘Sur prescek mlion pictures have lore Epert photography 

hunt ween to that, Sound we have, too. Eastman recentiy has 
roduced motion pictures in color for amateur photographers. 

Pivtographye in full perspective has been a fact for 

‘The slereoscope and packet of views were common objects 

‘on the parlor table thirty years ago. 

‘A pretty problem in addition, to sum these known acest 
achievements into a us total—the perfect. motion 
picture, “And if you wish to tackle a still harder problem, try 
to add the theoretical possibilities of television to the sum and 
produce the perfect motion picture by radio! 


When Trifles Count Large 


Prd Nasiphteenth century laboratory, two pices of metal 
attached to u galvanometer, were thrust into a salt solution 
‘until they touched the leg of a dead frog. At that moment, the 
experimenter noticed the galvanometer move. He announced 
Uhut the source of electrical current was frog’s legs. Volta, 
maker of the first battery, disagreed. He said the action of the 
solution on the metals produced the electricity. 

So, an argument over frog’s legs gave us the electrical 
battery. ‘The accidental spitting of a piece of steel brought 


‘warping and made the airplane 
Iran auto bus Save ng int noebedge aboot Spies ess ald 
in 


“Almost everything comes from almost nothing.” 
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Aviation’s Deep Riddle 
TTEMPTING a solo flight in his new airplane, P| 
‘Stone, famous comedian, recently crashed and 
gevere injorics.. Ii Stone wore a ordinary actor, the fc 
might be dismissed as one of those unavoidable mishaps of 
fiving training. 

Sine tho, is own partir way, probly was the 
most versatile genius that ever lived. dancer, an 
acrobat, a trained athlete. He could walk a  Tightro . ride a 
bucking broncho, twirl a lariat with the skill of a Will Rogers; 
Ihe had boxed with champions, plaved polo with international 
stars. He was driving an automobile when one garage could 
have housed all the cars in the United States. He played 
baseball well enough to have been a big leaguer, He 
lassoed Polar bears on the Arctic ice. He was an expert at 
fancy ie skating. Sugplig, rile shooting, and wielding the 

Te wat, in short, a marvelous physical specimen—just the 
sort of man, you would say, who would make an excelent avi- 
ator, Yet, alter an adequate period of traning, he c 

grief almost the first time be essayed to fly alone, 

F Soch a happening must cause ws to wonder whether aviation 

seitwinats ore nat nly opti cn predicting that same 

‘every man will plot his own airplane, It gives peculiar 
significance to the article in this issue by Dr. L. H. Bauer, 
Medical Director of Aeronautics, Department of Commerce, 
on the physical requirements of pi 

‘ara good aviabies after al. a Lroed apait? 


Steam Heat for Nothing 


TTHOUT warning, a great new geyser recently roared 

from the ground in Yellowstone National Park, Wyoming. 
Toray it is spouting steaming water, at fifteen-second inter. 
vals, sometimes to a height of 100 feet. Its present output of 
hot water would form a stream four fect wide and eight inches 
deep, flowing, 120 feet a minute. 

In California and in Italy, voleanie steam has been harnessed 
for industry. Iceland is preparing to pipe boiling water from 
its famous geysers and hot springs to heat homes in a region 
where coal and wood are scarce, just as steam is distributed 
from central heating plants in large American cities. 

In Yellowstone Park there are about 100 eruptive geysers 
and some 3,000 hot springs, all unused. Every so often Nature 
reminds us, with some magnificent new display, of the wealth 
stored in the earth. ‘This time, the leaping steam of a second 
“Hell's Half Acre” advertises enormous underground boilers, 
worth millions of dollars to men who can put them to work. 


They Are Saying — 
electric, off from the sun as a ball of fire of high 
tre about 1,000, 00,000 years ago,"—Des A 
Neat | University of Berlin. 
“ oy any needs ds acral patrolinen + eh » now, and in a few 
sears ca wil have, ying policemen, 
Pipl Ota i ete, Kocnipteng Univeratye 


Neither the new British for the new German dirigible 
Capt. Anton Heinen, 


be successful commercially. 
builder of the Les Angeles. 


"—Dr. C. E. Kenneth Mees, Eastman Kodak Co, 
“Of the 1,177 different kinds of trees found in the United 
States, 137 have special medicinal virtues." —Prof. Ernest F. 
Stuhr, Oregon State Agricultural College, 

“Employment of scientific knowledge in government ought 
to come 96 naturally as the employment of doctor or a 
Plumber."—Dr. Graham Walls, British poli 

“Five perceat of l ‘gum is rubl 
Semon, noted rubber authority. 

“"The average unskilled laborer now works four hours a day 
to pay for food for his family and less than ten minutes for 
lighting his home.”—Dr. M. Lukiesh, National Lamp Works. 

“When the need comes. the chemist will convert the light 
of the sun and the nitrogen of the air into food for the human 

ily." E. Barnard, Indianapolis. 

‘sulphate, science hopes to get to so-called 

igidity of 459 degrees below zero.” —Prof. B. 
S. Hopkins, University of Illinois. 
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THE MOST *POWERFUL LOCOMOTIVE.IN THE WORLD 
°NON-ARTICULATED 


AX hulking monster of 
the rails—807,000 pounds 
in weight—102 feetin length— 
the most powerful non-artic- 
ulated locomotive ever built. 
‘And, at the other extreme, a 
veritable pigmy among loco- 
motives that hauls and thrills 
kiddies atan amusement park. 
Both are equipped with E080" Anti-Friction 
Bearings! 
F is the railway bearing of the world. Icis 
used on more railway passenger cars, more loco- 
motives, more auxiliary locomotives than all other 


© SKF Industries, Ine, 28 
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makes of bearings combined. 
Ichas been in use, not fora few 
short months, not on a single 
railroad, not on a few cars, but 
‘on 25,000 cars, on the rail- 
roads of twenty-two countries 
throughout the world and for 
a period of twelve years! 

For the railroad man, with 
his keen insight into values and his cold calculat- 
ing consideration of PERFORMANCE, appreciates, 
perhaps as no other can, that “Nothing Is Apt To 
Cost So Much As A Bearing That Cost So Little”. 
SKF INDUSTRIES, Inc, 40 East 34th Seeet, New York City 


BALL AND ROLLER BEARINGS a3 
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He Wanted a Used Car Bargain 


And, Take It from Gus, He Got 
A Short Tale of Two Autos 


It!- 


By 
MARTIN BUNN 


“J Ma mechanic, not a blooming auto 
[= Wilson grumbled 


as Joe Clark, his partner in. the 
Model Garage, finisl 

letter he held in his hand, 

“Why be so grouchy?” grinned Joe. 
“Hamilton was a good customer and we 
ought to be willing to do something for 
him. Tt wasn't his fault he got, trans- 
{erred to San Francisco so suddenly. All 
he usks us to do is sell his ear for the best 
rice we can get and send him what's 
ta ‘over after taking out what he owes 


reading the 


“AML right,” Gus agreed. “Put an 
advertisement in sie partes ‘We ought to 
get a couple of hundred more than the 
Esrent price for a car of that mae and 
year, Mechanically i's on 

as new, Hamilton bw lways handled 
it iceoetaly. asa (rag toca 
prospective 
th advert: but only 0 eae showed 
iaterest, Tt appesred that 
been looking for a secondhand car of that 
particular model for some time. 

“What. gets me,” growled the pros 
pect, ‘“is bow you have the nerve to ask 
so much. I've seen other cars that 
looked just as good that I could have 
Bought for a lot leas.” 


IHIS car's worth more, Mr. Estey, 


‘exceptionally’ good 
condition, sted. 
“Aw, rats! That's what they all say! 


Estey sneered. “I guess Till keep on 
looking.” And he walked out. 

“Humph!” Gus grunted to Joe. 

“There's another bargain hunter who’ 
going to get stung before he's through. 

Several days later Estey drove up to 
the Model Garage in a car like the one 
the two garagemen were trying to sell for 
Hamilton, 


sid Gus, “thi crock’ been 


riven forty thousand mileh CW gone an tach. 


‘to show 


mu high- 
ra barges wien T toners 


see one. 


binders I 
‘L bought it from a dealer over in Flint- 
ville for two hundred less than you 
wanted for yours. You ought to. drop 
your price at least three hundred after 


Sccing thi 
"Ans, at fiat glance, Estey's purchase 
worth oe kent tel och cre 
the other. Gus walked around it 
several times, eyeing it keenly. 
“SThanks for showing it to us, Estey,” 
he suid pleasantly. “Now that T sce 
‘what you! can get for the price you paid, 
T'mpoingto alse mine another ht 
“What are you trying to do, kid me?” 
snapped Estey. 


: at all,” Gus replied. “You 
asked me what I thought of your 
purchase and I'm telling you my first 
Impression. Let's trundle it aroun: 
and see whether T ought to apologize.” 
Gus climbed behind the wheel and 
Estey got in beside him. ‘The gray-haired 
eta a the lore: te fit and 
ict in the clutch very gently, but the car 
started with a jerky motion. Then he 
threw it into second and stepped on the 
throttle. ‘There was a grinding roar from 
the gears as the car picked up speed. He 
dropped into high and again gave it the 
three, “A whining hum became quite 


From the feel of it, this crock’s been 
driven forty. thousand miles if it's been 
driven an inch.” 

“"Look at the speedometer,” snapped 
Estey. “It shows the car's been driven 


le over eight thousand mi 
ing the speedometer 

what, they call ‘reconditioning’ in tl 
‘ayp’ secondhand auto business.” Gus 
explained. “That, and slapping on, the 
cheapest coat of paint they can get.” 


“YOU'RE sore because, didn't buy 
from you,” grinned Estey. 
*Humphi” ‘Gus growled. “Why 
should I'be sore? T' Bnd a customer 
for that car all right. I haven't been in 
the auto business since the days of the 
‘one-lung chugger without learning some- 
thing about the critters, And if you want 
to know how I know this car's a worn-out 
old wreck, I don’t mind telling 
Notice how that clutch works? Kinda 
tit? ‘That's because the eluteh 
facing is almost worn out. Did you hear 


row] in second witha sort of 
with, 


z noise? That 


probably loose transmission bearings 
the bargain. And you'll notice there's a 
pretty stiff whine whenever I give it the 
throttle. A rear end has to be in pretty 
rotten shape to make so much noise. 
And from the muffled effect, I'm almost 
sure both the transmission and the rear 
fend are full of fine sawdust. ‘That's 
regular trick to quiet gears. We'll find 
out about that when we get back to the 
garage.” 


“LL believe that when I see it," 
Estey growled. 

“There's a plenty you 
ok at that ehtch pedal” Ta dead 
Look at that elute) . Itsa 

give-away. No clutch pedal could be so 
worn in any eight thousand miles. And 
the brake and (Continued on page 154) 
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A Radiotron 
for woery purbooe 


RADIoTROW Ux01-8 


RADIOTRON Uv.199 


cea 


ADIOTRON Ux-190 
Dees apa 


AADIOTAON WO-11 


AADIOTRON Wx-12 


RADIOTRON UX-20-4 
RADIOTHON Ux.120 


apioTnon un-zae 
faa late 

orgy uestna 

anJOTHON UXIT-A : 5 
"qadaele RCA Radiotrons are standard equip- 


ypone sie 


RADIOTRON Ux.240 ment in fine radio sets of all leading 


AADIOTHON Ux.289 manufacturers. The RCA mark on 


raoiorqon uae ar 
46 Poeun the vacuum tubes of any radio in- 
ADIQTRON UY 


ADIOTROW Ux-20 strument is one of the first tests of eA 


mapaiee tase i 
ADIOTRON Uxa7e its excellence. Look forts mark 
las Foe ee Rad 


AADIOTRON Uv-t78 


noigrnoN uve nb gen tol , . 
To maintain high quality performance in your radio 
The snr by set, replace all the vacuum tubes with a new set of 

“tubes ave vated RCA Radiotrons at least once a year. Do not put 
new tubes with old ones that have been Jong in use. 
—=__ 
MADE BY THE MAKERS OF THE RADIOLA 
RADIO CORPORATION OF AMERICA = NEW YORK - CHICAGO - SAN FRANCISCO 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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These Kinks for Your Car May Come in Handy 


If Youw’re Stuck in the Mud 


Or if You Break an Axle, There’s a Simple Way Out of the 
Emergency—Ideas Which, if Heeded, Make Hard Jobs Easy 
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has a fence post 

1 shows how i 

ie orkid stick which t 

he pull into upward motion is 
absolutely necessary, but will help 
Whe one end of th he 

ie one end of the rope to t 

d tie the other end to 


- leaving plenty of slack. 
Now pass the rope loosely around 
nsert 


the pole » couple of turns, 
stout stick under t 
rope leading to the cai 
ane end ofthe stick b 


ass 
the pole. The 


palling Teron many 
the pole the greater the leverage 


iH suite 
ace! , 

TOOIL PIPE GAGEON BAGH — 

A wecnion lena Hab, wired eo shown 


Tedder ites 
Oil Failure Warning Light 


WIE te oil gage om the dash in 
icates plugged oil pipes by registe 
ing excessive pressure, of oil-pump failure 
hy alow pressure reading, you may not 

yppen to look at the gage. Figure 2 
‘shows how to install an electric indicator 
lamp that will immediately call your 
attention to any oil failure in ease you do 
not notice the warning of the oil gage. 

Procure an extra oil gage and mount it 
on the back of the dash, Remove the 
lass, Mount a fiber or rubber block just 
above the gage and on it fit a couple of 
Tight brass fingers arranged to make con- 
tact with the gage pointer. ‘The proper 
settings wil. ofcourse, depend on the 
characterist 


ignition is turned on the bulb 
vill ight until the starting of the motor 


—— 


Fig. 1, How an emergency lever can be imorovived 
totemable one man to pull scar out of the mod. 


‘Ten Dollars for an Idea! 


HIS month's 810 prize goes 
to J. Le Longino, of Pine 
jail, Ark., for his muggestion 
‘of the handy jack bane shown 
in Fig. 3. Each month Port= 
LAR SGneNce MONTHLY awards 
apr of $10, in addition to 
forthe 


Fig. 3, 18's simple to bull tia folting jack bane 
‘which bieplies the otheraise aweward fsb of 
Sipping the jack under the cars fear ase. 


SERSW I. ee 


to the regular 
poin goes wrong 
ling syiten, the page pointer 

e-of the fingers and the light 
will flash a warning. 


A Handy Jack Base 


‘OU can simplify the problem 
of sip ihe jock under the 
rear axle 


base forthe eck, shown 

Cleats hold the jack in pluce. 
‘The length of the base ean be 

road to mut the ear andthe 


'sean he located to make the 


Cotter Pin Extractor 
ME d 


cotter J 


piece of drill rod. ‘Then & sliding iron 
Weight is fitted to the rod and the other 


| \ a we 


5. An emergency towing axle made from 
‘veo Usholts, some strap irom, and a fromt ate, 


end of the rod is pointed and bent into a 
hook. ‘To use, hook into the eye of the 
cotter pin and move the sliding weight 
forcibly against the handle, A few hard 
blows are generally sufficient to remove 
the most stubhorw eotter pin, 


A Towing Axle from Scrap 


WO U-bolts, some pieces of strap iron, 
and a front axle can be fitted together 
toform the emergency towing asle shown 
in Fig. 5. If the car axle has broken off 
at the wheel, this auxiliary axle ean be 
bolted to the axle housing, making it pos- 
sible to tow the car to a service station 
where the broken axle can be replaced. 
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The 
ee 
ECG 
TUBE 


OBABLY nO manufactur- 
ing process is more exact 
ing or requires greater skill 
and precision than the 
making of radio tubes. 


First among the exacting 
steps is the assembling of 
the grid. Then comes the 
mounting of the elements 
on the glass stem, and i 
serting into the open end 
glass bulb and sealing the 
stem to the bulb, 


Evacuation of the air and 
gases within the bulb by a 
special exclusiveCeCo proc- 
ess then follows, and after 
“flashing” to remove all 
gases clinging to the sides of 
the bulb, the tube is “aged” 
by burning the filament at 
an abnormal filament volt- 
age, thus “priming” it 
ready for use, 


Finally tubes are tested 
for all characteristics and 
the close test limits assure 
every CeCo Tube being uni- 
form and worthy of bearing 
the CeCo label. 


Description of CeCo 
tubes here illustrated 


samp A. 
tube for operation on alter- 
nating current through a 
step down transformer. 
Price $2.50 


‘Type N-27 (227) Detector 
and Amplifier: A 254 volt 
separate heater type A. C. 
tube. While generally a de- 
tector tube, it may be used 
as an amplifier as well 
Having 5 prongs its use re- 
quires a 5 prong socket and 
operates from A. C. current 
through a “special down 
translormer. 


Price $5.00 
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TYPE m-26 
15 


LOS AMP. 


NTIL you actually hear these remarkable 

CeCo Tubes perform in your own set, you 
have no idea of the clear bell-like tone and 
beauty of reproduction they make possible. 
Long wearing, too—these CeCo’s (and, inciden- 
tally, there is one for every radio need). Anew 
and exclusive process of evacuation not only 
gives them greater clarity and sensitivity, but 
makes them last longer as well. Try them. 


Write for a copy of our booklet, “Getting the 
Most Out of Your Radio.” CeCo Tubes are 
for sale by the best dealers everywhere 


CeCo Manufacturing Co., Inc., Providence, R.I. 
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Trick-Performing Puppy 


Made of Wood and Worked by Strings 
—Four Other New, Inexpensive Toys 


to be nailed to the base of the head. This 
isso that the white muslin neck “sleeve” 
‘can he tacked on neatly. A hole should be 
bored in this oval piece and in the body 
block to receive a section of coil spring, 
sich, should fit tightly. ‘The log, are 
shaped with coping saw or jackknife from 
the thin white pine. They should move 
freely when nailed in place 

Note that the black spots on the dog 
are so arranged that they cover the leg 
joints. For the pupils of the eyes use 
hilack bead-head pins eut off to about bs 


crip isis 
a 


ed purer eral 
lasastag 


WINDING-UP CRANK 


ighborhood there is a GZ, (, wnomonue 


‘puppy. Even if he isn't your own 
I puppy and doesn’t bury his bones in 
yarden; you find his anticy 
amusing. By makiig a wooden copy of 
him puppy puppet—and burlesquing in, Make the ears of 
a ll bag a ot of furs 
nated Tittle dg (Figs. Land 2) 
is made from a block of white pine 186 
in, thick, « piece of the same wood }¢ in, 
thick, and two coil tension springs about 
Min. in diameter (similar to those used 
‘on light screen doors). You will also need 
ome small nails, eloth, black ink, and & 
small jar of show-card white, 
Lay out on paper @ plan with 1 


the coil 


stocking, 
with the hem turned in- 
site. 


the type originated, 
believe, by Tony Sarg: at 
least, it is ded 


RNG RES™ sts off @ crost made of 
two strips of Mé-in. pine, 
7 by 6 ime long Fe 
spectively. Another 
Gin, strip is used for 
the head control: this 
is separate from the cross but when 
thot in use i supported by a peg on 
the end of the cross, ae 
‘The head is supported by. stout 
black threads attached to each side 
forward of the ears, or in whatever 


7 Va squares: 
Fie, 3. Amusing toy eoose compored of » 
pinecooe body aad wooden head and lew 

quares as shown. Sketch in outlines of 

head, body, and legs: transfer these to 
the wood: ‘and rough out the various 
shapes with keyhole or eoping saw. The 

Block for the body’ should be tapered to- 

‘ward the hips. Round the corners, par- 

ticularly at, the beginning of the neck. 

‘The head also should have a pronounced 

taper toward the muzzle and be rounded 

at the crown. é 
‘Cut an oval piece from the }(-in. wood 


Tarcn 


Fig. 1. Animated dog show ven in 


- the head the best balance, 
ya thread is used on each 
shoulders and one at the rump. 
utroller forwarel 
in give the 


FIRINO. 
BN 


Ivor Pi, 


— 


MATCH STICK ARROW 


Fig & Tiny crombow for shooting match-atic arrows, 
‘The stock ie whittled trom wood, the bow ia ste! sing 


little puppy do all sorts of tricks, such as 


jumping over cigar boxes, standing uy 
dnd begging for food, and walking on his 
hhind legs. Greater action can be obtained 


hy attaching strings to his front knees 
(Use tacks or eigar-box nails) and carry~ 
ing them up to the long member of the 
controller at each side of the peg at the 
front end. ‘These can be worked individu- 
ally with the fingers, causing the dog to 
offer his paw in saluii 

‘The advantage of this puppet 
is that it requires no conversation to 
{0 with the action, though, of course, 
anyone can simulate a bark, whine, 
for squeal to add to the entertain: 
ment.—Hr Stizy. 


FOR mating, he pinecone, poo 
of Fig. 3, cut from Sj-in. soft pine 
two legs and a neck atid head, Use 
the in. squares to aid in the en- 


Targement. (Continue on page 129) 
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New skill for amateur hands 
through Stanley Plans—only 10c each 


‘OU have a mechanical 

“tum” or you wouldn't 
be reading this magazine. But 
have you ever really experienced 
the pleasure of making things 
with tools and wood? You can 
make articles like the above at 
little cost. Thousands are now 
using Stanley Plans and are 
enjoying a useful hobby as well 
as the pleasantest one of them 
all! 

There are 25 different Stanley 
Plans. The list is shown in the 
center of this page. Each plan 
covering every step, tells you 
just how to make the object— 


The best tools are 
the cheapest to use 


how to select and cut the wood, 
how to assemble the job, how to 
sandpaper, paint and finish it. 

To do your best work you 
need good tools—of course! 
Practically every carpenter uses 
Stanley Tools. Manual training 
classes, too. Stanley makes the 
most complete line. 

Buy your Stanley Plans from 
your hardware dealer. If he 
cannot supply you, write to us. 
Send 10c for each plan and ask 
for a free catalog of Stanley 
Tools. Address Advertising De- 
partment, The Stanley Works, 
‘New Britain, Conn. 


Ask your 
hardware dealer 


STANLEY TOOLS~ 


“The choice of most carpenters 
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Tiny Mono 


Gives New Thrill Even 
to Experienced Model 
Makers—Of Advanced, 
Featherweight Design, 
Yet Not Hard to Build 


ICTURE a tiny tractor monoplane 

flying very slowly, no faster than 

‘a person normally walks, Its large 
propeller revolves so slowly one 
count the turns, On it floats, 

inting higher and higher. Tt seems it 
will not run down, You have time to 


tripped of every unnecessary fraction of 
fan ounce of weight. Tt has only a stick to 
hold the motor, 
tail to stabilize 
it, There is no undereay 
ship is 40 Tight it can Ia 
safety on its propeller, wl 
the heaviest part. 

“The parts are very delicate, but if you 
work carefully. you can build a model 
which, despite its light weight, will stand 
the shoek of collisions. 

“The model ean be made of either white 
pine or balsa, Make your first model of 
white pine. You will find the experience 
Valuable afterwards in constructing an 
advanced model of wonderfully light but 


fo 
ou 
ote 


ide, top. and front views of the indoor endurance tractor, and details of the covering at 
the wing tips: the propele, shaft and hanger; the Sook, rear hook, wing clipa and cams 


Constructing these indoor models will 


new field of 
‘experimenti 

many who have 
built previous 
models inthe 
Porvian Scuexce 
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plane Flies Indoors 


J. DANNER BUNCH 
and AVISON F. KOCH 


Moxruty series. Someone, by careful 
‘workmanship and perhaps ‘with a few 
ideas of his own, may beat the duration 
record, which, at this writing, is only a 
few scconds less than three minutes, 
It's worth trying for, 

‘The fuselage, white pine ight and 
straight-grained, 3% by % by 14 in. Tt 
Should tae sanded smooth and have the 
‘corners slightly rounded. 

Make the propeller hanger of No, 8 
piano wire, Bend a tight loop in the 
Wire: pert end the wie downward aad 
rearward i in., then parallel to 
fuselage for 3% in. ‘The hanger should 
Mae Se cages Cound tothe op 
uselage. mnger is bound to the top 
side of the front end of the fuselage with 
about ten wraps of silk thread and ce- 
mented, preferably with an ambroid type 


of coment. ‘The rear 
hook is made of No. 8 
wire as shown and 
cemented ip place, 
‘The rudder ix trie 
angular in shape, 314 
in, Jong and 3% in, 
high, ‘The rudder outline is bamboo, 
by 1 in. Tt is a good plan to draw the 
rridder out full size and bend the bam- 
boo over a candle flame to that. shape, 
Extend the bottom side of the outline 
in, and bind and cement it to the bottom 
tcige of the fuselage. ‘The top of the same 
binding holds the rear hook, Before bind- 
ing the outline in place, eut a notch in the 
bottom edge of the fuselage for the tail 


spar. 

‘The tail spar is bamboo Jg by 3 by 8 
in, Slip it into the notch and cement it. 
‘Also. cement the vertical side of the 
‘rudder to the end of the fuselage. Be sure 
these are true and then allow the cement 
to.cet without disturbing the parts, 

To complete the tail, stretch a silk 
thread around it as shown, and tie it to 
the rudder outline 134 in, to the rear of 
the fuselage. Pass the thread around the 
fend of the tail spar and secure in a slit on 
the bottom of (Continued on page 185) 
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Ready for use 
ina 

minute and a half! 
—and that’s only 
part of the story 


You're going to get a real kick out of it—the 
first time you light up one of these new Clayton 
& Lambert fire-pots. No hanging around w: 

if for it to warm up—ready for business in 
a minute and a half in any weather. Cold and wind 
make no difference. Clayton & Lambert took care 
of that in designing these new fire-pots. 

And after you get that hot, blue flame you can 
control it as easily asa lamp. Turn it up or down, 
just where you want it. There’s a chance to save a 
lot of fuel, 

‘You can use it on inside jobs without annoying 
anybody—it’s noiseless, odorless and smokeless. If 
you have to haul it around a lot, you'll appreciate 
its lighter weight before the day's over. And the 
rougher the work the more you'll be thankful for 
that husky red rim around the base 
which protects the tank from dent- 
ing ahd leaking, 


CLAYTON 
& 


LAMBERT 


MANUFACTURING CO. 
Dsmorr, Micican 
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This is the Clayton & Le 
Producer a working flam: 
as easily as a lamp. The burner erifce canuot be 
Fightening the needle valve. No chance of ruining th 
‘thet way—that's an exclusive C& L feature, Will he 
‘of soldering coppers and melt a pot of metal at the sa 


bert No. 70 frepot with tianer’s hood. 


Either of the two Clayton & Lambert fire-pots 
shown on this page will burn at full capacity for six 
hours on a single filling, which means you can stay 
right with your job instead of chasing up more fuel 
and letting your metal go cold. 

Most hardware and supply stores sell these Ciay- 
ton & Lambert fire-pots. You can identify them by 
the bright, red band around the base of the fuel 
tank. If they don't have them in stock they can get 
them for you quickly. And you'll certainly be well 
repaid for being particular and asking for them 
by name. For the performance of Clayton & Lam- 

bert products has made this company the largest 
producer of fire-pots and blowstorches in the 
world, giving you quality articles at the savings 
permitted by quantity production, 


This is the Clayton & Lome 
bert No. 60 fire-pot with 
Plumber's shield. Tank capac 
ity one gallon of ¢ 
Burns six hours full capacity 
without refilling. Th 

con be detached, and the 

dle locked, £0 that coppers 

easily be heated, 


© This seat on am advertinement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


Teteenal Grinding 


Equipment Needed— Faceplate for 
Truing Long Work—Typical Set-Ups 


By HECTOR J. 


son eG 


‘date shop is a daily problem. To de 

properly requires attention and 

practice on the part of the machinist 

or toolmaker. Andthe equipment must 
bbe in fairly good conslition.. 

‘A four-jaw chuck, a faceplate, and, 
above all,'@ good internal attachment or 
spindle, are the most necessary and in 
portantitemsofequipment, 


Te xrinding in the up-to- 


Gunso = 
SiterendRSts nerion vo Bao wo 
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CHAMBERLAND 


‘The four-jaw chuck is given 
preference in the tool room on 
account of its convenience in truing up 
eylindrical or square work, The face- 
plate is used for pieces which, on account 

size or shape, cannot be held in the 


oh 
‘The spindle should be of the quill, ball 

bearing type if possible, because of its 

sturdy construction and becasse it 


VAGUE FEL, Fase RATE 


3A A HAUS WE 


=r 
us Se ames. sag 
ser ses: 


ks a 
a rcs ve sr oar ssa 


ca 


16.3 


anor PLUG GASES Fam THE ToeLnoc(u To ane] NANDY PLUG CAGES Yom te ToC. As 


(SLEEVE WT TH WALL 


SEE EPS Phi ata 


‘Combination faceplate (Fig. 1) and how iin used (Fig 2): plug gages (Fig 3, 4 and 5): oct up 
{for thin bushings (Figs 6 and 7):ring gage (Pig-8);and « way to sulvage worm wheels (Fie. 3)- 


‘The first secret of succeas i doing accurate internal 
Srinding We to tae m properly adjusted spindle, 


nates any possible springing action, Tf 
other ty; are used, they should be 
Inspected often and taken up for wear 
when necesmary. 

‘The outcome of an internal. grinding 
jek depends on the’ spine.” A" round 

nears perfection only to the degree 

made possible by the combined wheel 
Zod oplodis. Bull cannot overcome oe 
‘ou spindle defects 

‘The finish on the work is an important 
factor; it is a question whether the job is 
for a press or drive fit, or a running At. 
A hole ground with a wheel dressed with a 
‘manufactured abrasive, for example, and 
‘one ground with a wheel dressed with the 
diamond, have a very different appear- 
ance if magnified only several tir ‘The 
tGamond luves the necessary equare and 
smooth finish on the wheel and should be 
tnaed whenever possible, 


HE, fish i not no important when 
the piece being ground is for a drive 
ft, On the other banal for a running it 
finish the wheel should be freshly drested 
before removing the last .008 in. stock on 

the last ¥ should be 
round off hy feeding no more than .0001 
Jn, each time across 


F 
H 
+ 


‘This will pre- 
vent bel-mouthing. 

‘The diameter of the wheel should not 
be less than three quarters and not more 
than seven eighths the diameter wf the 
hole, “This is important for two reasons: 
if the whel i too smal it wll not stand 
up on a much larger surface; if too large, 
Jl have a tendency to heat the work. 
In both cases the finish is likely to be 
the wheel sald be comepenslogy fa 

‘wheel shor mndingly. in 
acordapce with the revolving spre 
the work. 

Do not force the wheel even when 
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Actual photograph of the home 
workshop of Mr. Fred Bailey 


Starretts 
for the home shop 


‘The first thing every man or boy who owns, or 
lans to own, a home workshop needs is the 

Big. new Starrett Catalog fully describing and 
illustrating all of the fine precision tools for 

workers in wood or metal, whether professional 

or amateur. 

Experts will tell you that Starrett Tools, Hack- 


No, saws and Tapes are the accepted standard for 
153 quality, accuracy and honest value. 


Lexington, Mass. Mr. Bailey uses 
these and other Starrett Te 


Your tool dealer sells and recommends the 
genuine Starrett's. Ask him to show you. 


Write now for free copy of Starrett Catalog 
No. 24 “W." 


THE L. S. STARRETT CO. 


Werld's Greatent Toatmaters * 

No, Manufacturers of Hackaoves Uncselled No. 588 ! fo, 

% © ‘Steel Taper—Standard for Accuracy ‘I 320-K 
ATHOL, MASS. U.S.A. 


© This seal on an advertisement im POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See pas 


POPULAR SCIENCE MONTHLY 


November, 1928 


Spotting, Sawing, Stamping 


Three Kinks to Save 
Your Time in Solving 
Daily Shop Problems 


"UCH work in which holes have 
to be related correctly to each 
ther requires the locating tobe 

ne within perhaps two thou- 

Sandths. While work of this kind ean be 

done by precision methods—with buttons 
tr with blocks and parallele—there 

cedures are slow, especially where there 

‘are a number of holes. ‘To spot such work 

ithseratchawl, square, and center punch 

it right, requires extreme eare and 

aa ¢ disndvantage that itis difficult to 


practically no cost 
except some odd 
moments of time, 
and by which the | 
man in even the 


t shop will 
he enabled to lay 
‘out and spot many 
nds of work s0 
that it can be 
hored or drilled true within from .002 to 
001 (sometimes even Tess, And 
ithe locating ean be done so quickly that 
compared to some of the other methods 
it will look like “no time.”” 

"The bore for the punch is relieved 
centrally so as to give a bearing only at 
the ends. ‘The punch should be a snug 
sliding fit, with not more than .0002 in. 


OING to and from 
‘your work is a good 


ably ‘cool before the 
nal “miking’ to alse. 
this sdone, the work 
in not” likely. to be 
Sndersize. Heat” sil 
‘xpand metal. 
When you cut s keyway in 
pulley o's gear that ae spoken, 


Shaye locate the Kerway om the 
center line 


‘ ling cater 
soba Pipes 
ito bn she sgl sy 


Ola 


Says— 


yary from four to six 
degrees, the first for 


jecl and the last for 


About twelve degrees, 
but not more. 


If you have any dif- 
ficulty” when ‘cutting 
threads on stecl, try 8 
mixture of oil and sul- 
phur on the work. 


Ideasand suggestions 
are useful only when 
they are put to work. 


A good thing for the 
beginner mber 
in always to use calipers 
first on a piece of work. Itis easy to 
get the work twenty-five thou- 
andthe over or under size—that is, 
‘one turn of the “mike” spindle, 


An adjustable light | bracket 
should not be attached directly to 
@ machine; arrange a floor #tand 
for it oF fix it to the w 


Bill 


shake.” It is best to use a punch that 
is ground all over. A shallow notch under 
ives the end of a light leaf 


the head 


Teall be, ‘The spindle fe lotked apaost 
rotation by a ‘of wood lightly 

‘between the pulley and overarm. 
By using the dial on the cross feed, and 
size blocks or length gages between the 
movable and fixed stops on the longi- 
tudinal feed, the machinist or toolmaker 
can lay out any combination within the 
range of the machine. 

Tt goes without saying, of course, that 
the work done with this device can be no 
better than the machine on which it is 
used. Most modern machine tools, how- 
ever, ave = comsdeable dere of 8 
curacy in regard to the traversing move- 
ments; and unless badly worn, the slide 

tid table are likely to move in practically 
ht ine and at right angles to each 


stares 


Z, 
em Pose 


Fig. 3 Aclamp to expedite the cutting of 
‘umber of pieces of bar stock at one me. 


other. A trial made with several loca- 
tions on a test plate will show what the 


At B, Fig. 2, is illustrated the same at- 
tachment fitted with a revolving cutter 


that permits the spotting to be done with- 


Fig. 4, Hand opersted punch and dle for 
‘Seacping small parts, without a pret. 


in thin work having closely-spaced loca- 
ons. ‘The cutter is nothing more than a 
center punch of which the point has been 
carefully “halved off” aod sharpened. 
Itis spun with the fingers by means of the 
knurled handle, which is lightly driven 
in place on it ad serves simultaneously 
ppl unde hc Song hep eee 
slipped under spi 
raised when not in use. ” 
Where the stationary stop on the cross 
slide of the miller yntinued on page 122) 
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Use Good Tools 
For Every Job 


‘* MICROMETER CALIPER 
No. 11 RS. 


* VEST POCKET SPEED INDICATOR 
No745 


rt 


* DIAL TEST INDICATOR 
No.739 


+ rwist DRILL AND sreet 
For the commonplace measuring jobs as well as those we 
requiring extremely fine measurements, use good tools. 
The Brown & Sharpe line includes not only precision 
tools for the most exacting work, but many such gen- 
eral tools as the rule shown above, excellently made 
and handy for many mechanical jobs. 

+ RULE DEPTH GAUGE 
Consistent use of these high grade, well made tools will Noes 
serve to keep up the quality of your work. Complete 
Brown & Sharpe tool equipment is a stimulus to do 
all your work well. 


Ask your hardware dealer for Brown & 
Sharpe Catalog No. 30 listing over 5,000 
items. If he cannot supply you, write 
direct to us. Dept. P. S., Brown & Sharpe 
Mfg. Co., Providence, R. L, U.S. A. 


* UNIVERSAL. 
BEVEL PROTRACTOR 
No. 496 


A description of this tool 
‘appears in Catalog No. 30 


[BS «“‘woORLD’s STANDARD OF ACCURACY” 
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, MIDGET | 
SUPERRENCHES 


Yor Cox Radio VE HLA 


ERE'S the handiest SET of 
small wrenches you ever 
Seven Midget “Superrenches 
with openings from 7/32 to 1/2 
finch, for those fussy litde jobs 
ordinary wrenches can’t handle. 
Both openings in each wrench are 
the same size, but at different 
aangles—where one head can’t 
‘operate, the other will. Invaluable 
for electrical work, all delicate ad- 
justments and in close quarters. 
“Superrenches” are thin and 
light, yet amazingly strong. Fine 
ished in Chrome-plate (tarnish 


0 YOU know what? I wish the 
State Board of Education would 


E iy Man.’ 
Remember, A. B. stands not only for 
Bachelor of Arts, but also for Able Sea- 


proof) headabufledtright your | man. The Able Seaman may be dying 
SSE ETT Teme. | Tank nin eres vans er canon 

J. H. WILLIAMS & CO,, | every walk of life, but ly in the 
“The Wrench People” litle house paid for (or being paid for) 

246 Vatean Sereee,Busfalo, N.¥,thTouh the Building and Loan Associa 


‘The supper dishes have been washed 
and Mother is about to switch out the 
kitchen light, when she “Poppa, 
you better buy us a new clock tomorrow, 
‘Our old one stopped today. T wound it 
sae shook it, and it Just wont 
‘A. gleam comes into. Poppa’s eyes—a 
seam of sport ahead. Tt isn't the sport of 

ying out for a new “Good 

forning” from New Haven, Conn, No 
sir! That's a good clock. if only women 


Lewheret Rll 
new how to treat a clock. 
ruled ms Pocae . 
Seqeaie | _ ‘The women go into the living room and 


Pop has the kitchen to hinbel. "Has he 
got everything? His reading glasses, a 
feather, benzine bottle, tweezers, fine 
screw driver, and some saucers? All 
Tight! Off with coat and vest and let's sit 
down to the nice enamel-top kitchen 
table and find out what's wrong. Let's 
ILLI draw “Good Morning” out of his nickel 

shell. Aha! Kitchen grease 
and uff on the pallets 
of the, cecapement = two 
‘years of kitchen vapor. Ben- 
neon the feather fies that 
Might as well touch up the 
| ends of all the train arbors 

| while we area 


Beery “Superrench” ig 
Guaranteed Against Breakage 


(Chrome-Molybdenum) 
MIDGET 


ELECTRICAL SET 


By GILBERT P. SYMONS. 


Look again, Mother said she shook the 
clock hard. She certainly did, for she 
shook the staff of the balance wheel clear 
‘out of its seating! Now easy with the 
tweezers and don't strain the hair sprit 
Asoft sound, not so hard as “snap, 
then the little balance wheel is 
again like sixty. Little drop of watel 


now, just for affection, on the end of 
hatpin (these day Popp has batpin 


his workbox, now that the gi 
them). | 

“Good Morning” they called you, and 
the way you are going, old clock, it will 
he some time before we call you" Good 
Night.” 

Just then Z step in on behalf of the 
Board of Education and view the whole 
‘works. But more, I view the man, He is 
glowing with pride. He had reseued 


something good, from the ash barrel. 
“Man,” I say, "Man, you're a wonder, 
You're not only a Good Man: you're a 


Handy Man, 


ask, “Home brew?” “No, sir,” he says. 
“As fine a piece of plastic surgery as ever 


Tsaw. The cook punched the wash stick 
clean through that copper bottom last 
week. She said the old wash boiler had 
sprang bait, Didh’t seem to realie 

it the grill top of a gas stove doesn't 
give much resistance to punching sticks. 

What do you think of 

soldering? “I patched it with 
‘& penny and no disrespect 
to Abraham Lincoln, either.” 

“Honest Abe would love 


you, doctor. Here's another 
diploma: H. -M.—Handy 
Man.” (Continved on poge 110) 
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/ RADIO 
‘QUALITY 


that means 


7 Years of Pleasure/ 


‘The remarkable tonal beauty of Day-Fan 
Radio is now offered in new models which are 
Ae 


musical reproduction will be appreciated aw 
today. 

The Day-Fan Stube A.C, receiver is more 
selective; itis senaitve: it delivers splendid 


Single dial tuning, Auritiary volume con- 
Power supply builtin part of chassis 
Tek. cecal. Complete shielding. 


‘Table model $150 without tubes and speaker. 
With ‘speaker table ‘$205. "‘Conaoie $295, 
without tubes. (Higher in Far West 
DAY-FAN ELECTRIC COMPANY 
Dayton, Ohio 
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At Home \~ Abroad 


Keep Your 
Biggest Thrills 
Forever! 


apn and agxin 
| Dre Mel peta 
to capaure forall ene the high 
points of home life...to make a 
fmnene living record of famil 
i these are priceless pri 
ileges which you can enjoy, with 
‘DeVry motion picture equipment. 
Youtake perfect personal movi 
from the start, with DeVry 35 mm, 
‘camera. Just point the camera and 
ess the button. It's as simple as 
that! Yet DeVry meets professional 
requirements so fully that Holly. 
‘woods expert camera men use it 
their difficult “shots.” Price $150. 


For clear, flickerless pictures of 
‘exceptional brilliance use reduction 
sof your original films onthe 
Biv idem, portable project 
Besides your own movies, a wide 
selection of travel, sport, nature, 
comedy and feature productions 
may be had for use on this home 
rojector, at reasonable rental rates. 
Brojecsor price $95. 

For free literature on. the per- 
sonally made movies, write now to 
DiVny Corronation, Depe.IIPX, 
1111 Center St., Chicago, Illinois. 


Wells Corot 
Manefacranersal 


By R. C. Stan 


HEN all the necessary patching 
‘and repairing have been done 
iece of antique furniture and the 


old finish has been removed as suggested 
in the first of these articles (December, 
1927), we are ready to refinish the piece, 

You may wonder why the removal of 
the old finish should be delayed until 
after the patching has been done. ‘That is 
because 1 have found it bad practice to 
wash off surplus glue from newly made 
joints. If the gluing is done before the 
‘ld finish is removed, the surplus glue 
comes off wth the old nish, Ifthe fish 


Sci ck waa Oo eageng 
the surfaces. 

hhas been that genuine 
is the best agent for 
lustrous appearance to old 
the oil out thin so as to 
apply no more than will be absorbed by 
the wood. ‘The oil will require from 
twenty-four to seventy-two hours to dry 
thoroughly, the time varying with the 
temperature. 

‘There are a mimber of opinions as to 
how linseed oil should be applied— 
‘whether full strength or diluted, whether 
boiled or raw. A very hard wood will not, 
absorb as much oil as a softer one. so itis 
‘well to examine the wood and dilute the 
oil enough so that all will be absorbed. 
My practice is to use one part boiled oil 
and one part turpentine for all wood, but 
to apply more than one coat if the first. 
‘coat sinks in so that it is clear the wood 


"Phe accepted method for refinishing 


Oil Rubbing Old Tieiitees 


How to Give Antiques a Glowing Luster—_ | 
Darkening New Patches—Hints on Waxing 


Expert Furniture Restorer 


antique furniture is to leave it in the 
ish the wood 
farnish, If 
this faiah ie desired, allow the piece to 
stand a day after removing the old finish 
‘so that the varnish remover will evaporate 
oil the wood and allow 

ng 
ies appear new and of a 


lighter color than the surrounding wood, 
there are a number of ways in which 
they ww be treated: 

1, Make a paste of dehydrated lime 


and water, the cont 


scraper and steel wool, If the wood still 
does not look old enough, repeat the 


m 

2 Dilute nitric acid with an equal 
amount of water and apply with a fine 
brush or a small swab to the new wood. 


then 


but I'do not recommend it. ‘The acid is 
dangerous in the hands of those who are 
not accustomed to using it; and, further- 
more, it seems to me to give 

unnatural appearance. 

3. Commercial wood dyes of the 
alcohol type, or spirit stains, as they are 
sometimes called, can be diluted with 
alcohol to the desired shade. ‘These dye 
the wood a fast color and ean be given a 
rubbed oil finish without difficulty. 

4. ‘There are also trade preparations; 
in fact, T use one exclusively and find it 
gives better results than the preceding 
methods. 

When the new 
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SAY GoopsyFollard Hand Drilli 


CA Complete Electric Workshop 


includes: 


4 Emery Wheel 6 Wire Bruch 
6° Butt Wheel Wire End Brosh 
4 Turning Toole ‘Wrench 

Complete in 9 1634 x 75 Steel Carry. 
ing Case, sthich holds everything except 


aa including this 4 Drill 
= for only*682 


The Lathe-Bed is 34” long, with Head 
and Tailstock, and has working capacity 
up to 16". 

Power is supplied by sturdy 14" Stand- 
ard Millers Falls Drill pictured below. 
Making things with this workshop is lots 
of fun... profitable too. Save on your 
Christmas shopping this year. With this power workshop 
you can make toys, magazine racks, light furniture, lamps 
~++all sorts of wooden and light metal articles that will de- 
light those you give them to. 

With the Electric Workshop, household repair jobs become easy. 
Handy around the car too. You can loosen up carbon without re- 
moving the cylinder head. Merely dip the wire end-brush through 
the spark plug holes and turn on the “juice.” 

Metal drilling—by hand a long, irksome job, is quick and easy with 
this Workshop and power drill. 

6" circular saw, saw table and arbor, shown at left, cost only $10.00 
extra. 


No. 414 


4" STANDARD 


Millers Falls Electric Drill 


A cheat 5 ir Sle ol cia Only 

severkicksaboatlony hours. orwanes tae of 

Slip del point into the Jacobs Chuck, Turn the $ 00 
«and watch it spin-bite its way through 

Gla ttasdin ofthe dene tanddllng would take 

ese oil ae siete na serving rontlons after many so-called “low-priced” 

Gecnic dlls Rave ben retioed ef che ect pie: 

Wee us foe Hearstare ome emotes oss on yee atin set a 

sc Cay Mller Fale Esler ws where you Lan ttle Del nad te 

spon the New lecric 


© 
wy Miuters Fatts Company, Mitters Fats, MAss. wy 
NEW YORK: 28 Warren Street - CHICAGO :9 South Clinton Street. 
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Because 


You buy a hammer or any 
other tool for a lifetime of use, 
be sure and get the type of 
tool that will live up to your 
expectations—that will stand 
up under all kinds of usage. 
In other words, look for the 
Pexto trademark when you 
buy. 

A few of the popular items in 
the Pexto line are Braces, 
Bits, Chisels, Hatchets, Pliers, 
PruningShears, Screw Drivers, 
Snips, Squares, Wrenches and 
Hammers. 


Write us for a booklet 


The Peck, Stow & Wilcox Co. 
Southington ‘Connecticat 
—— ee 
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Two Cubical Block Puzzles 


Easy to Whittle but Will Amaze Your Friends 
By ARTHUR L. SMITH 


N THE article ing the common 
siccblock puzzle or “Chinese cross” 
in the May, 1927, issue, it was stated 

that the whittler could devise new com 

binations at will. Those who have tried 
to exhaust its possibilities have found the 
number running into the thousands with- 

‘out reaching the end. If this be true with 

six blocks, it follows that the number of 

different combinations with a greater 
umber of blocks would be increased to 
sn inte one. Por many wie the 
greater part ure of whittl 

the purales lies in devising the character 
of the cuts for themselves. ‘There is no 
danger of describing all the combinations 


gee a2 


80 as to destroy this pleasure. ‘These 
articles are intended to introduce readers 
unfamiliar with wooden puzzles to a new 
avenue of amusement, 


In a former article (September, 1927) 
the problem was presente of combining 
blocks 34 in. square by 2 in. Jong into the 

‘cubical forms 
locks of which 


form of a cube. Ordis 


variation of the sixteen-block puzzle 
described in a former article with the ex- 

mn that four large blocks are sub- 
stituted for four blocks marked C in that 


article. 
Fig. 1 shows a series of blocks which 
will allow of at least two combinations in 
the enbical form. In all the blocks except 
A'the cuts are uniformly 34 in, deep and 
3 to 134 in. long, A has a cut 14 in, deep. 
“The first combination requires the fol- 
lowing sixteen blocks: A.A BBC DDD 
EEFGGGHL. Theillustrations show 
each step in assembling, the letters bei 
pplaced on the ends in all cases, Block 
is placed as shown in Fig. 2%. BB are 
fitted into the 3¢-in. cuts (Fig.3). | Upon 
the block G is (Continued on poge 120) 


a 
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Mr. Brown and Mr. Jones 


both ride with ETHYL 
but for entirely 


Ma. srown is a theity 
soul. He knows exactly what 
it costs him to run his auto- 
mobile. He can give you the 


so much about co: 
drives for pleasure. He wants 
power, pick-up, smoothness 


cost per mile of tires, oil, gas most of all 

and depreciation. juseEthyl,"saysMr. Jones, 
“I use Ethyl Gasoline for “because it makes my car run 

economy,” says Mr. Brown. VERY day more Mr. Browns and yteethanit willon ordinary 

“Ethyl costs me about $1.50 more Mr. Joneses are meeting at gasoline. It gives me high 


more a moath—but I don’t ir wi compression performance as 
Rave so clara out carbon, TAty! pumps. (Go are thelr wives). eo Scan Ithesprnmeie 


‘And that’sa big saving. Ethyl In fact, at hundredsof gasolineservice high when the other fellow 
keeps out the knock that stations, the sales of Ethyl Gasoline has to shift. Give me Ethyl 
wears and tears an engine. _ every time! What's a mere 
Then with Ethyl I get more Ow exceed the sales of ordinary $1.50 more a month for gas 
bela pd Gat every gal gasoline. For there is nothing else Sele aieekes ole 
lon of fuel that I use—and . : worth of driving satisface 
that appeals to me too. Be- like Ethyl. It is good gasoline plus font 


sides getting the advantages + ETHYL “anti-knock” compound, a ego 2 

i Eyl Gustine iy elred red for 
of premium fuel, Vind that product of General Motors Research —ldezifiaiee wth rsh soho. 
Ethyl actually saves me : é ttyl lead in Ethyl that "knocks out 
mou Laboratories. Try it. ‘a hea 


A booklet giving the facts about Ethyl Gasoline will be seat on request. 


ETHYL GASOLINE 


ETHYL GASOLINE CORPORATION 25 Broadway, New York Ciy 56 Church Steet, Toroato, Canada 32, Queen Anne's Gate, London, England 


( Gergae! Spark Plugs outsell! 
all other makes throughout! 
the world, by the amazing ratio| 
of two to one, Champion is ac~ 
cepted as the better spark plug.’ 
The exclusive sillimanite insu-| 
lator is impervious to electrical 
current, possessed of high heat 


conductivity, remains remarkably 
free from carbon and oily deposits 
and is practically unbreakable. 


Special analysis electrodes, and a! 
Positive compression-tight cop- 
per gasket scal, make Champion’ 
specially adapted for dependable 
service in modern, high-compres- 
sion engines. 


A complete new set of Champion 
Spark Plugs quickly pay for them- 
selves in gas and oil saved. They 
bring to your engine better all 
around and more economical car 
performance. 


CraMPION 
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How to Stop Window Leaks 
with Putty and Paint 


By F.N. VANDERWALKER, Noted Painting Authority 


Fig. 1 (At left). Wire brushing 4 sa, 
Pig. 2 (At right). An oval sash brash 


NE of the most annoying features 
‘about_many anew home is 
leaking of window sah. The case- 

ment windows 50 are espe- 

Cally likely to Ket in. water’ whenever 

there isa driving ran, Homes that have 

‘a very narrow roof overhang are often 

troubled because the rain bests directly 

upon the window glass. After the usual 

seramble for mo to 

deco crepe or toersedtw ukied 

decorations. drapes, or floors, a few unkin 
ds are said about the contractor. 


not adhere properly for any length of 
time. As soon as it begins to crumble or 


‘ification for new window 
sash should require a coat of high 
‘il paint before the glass is set, and also 
state that the putty be made from white 
lead, whiting, and pure linseed oil. Far 
too much putty is made from cheap piz- 
ments and oils, and far too many sashes 
‘pra puttied after a skisapy cont of paiat. 

"he very int lasing requires that the 
sass in putty: that after 
fash bars have been painted and are dry, 
‘a ribbon of putty is ran on the sash bars, 
the glass is put in place, the small ts 
fla sin ling pints are driven in 
a entails potty i epplicd 
ash treated in thin way with good putty 
and then well painted at intervals wi 
pever beak. 

(Gee Sinpenlive: wbatanrd olin. 
ee ae ee See 

ln.s paall skiing oF dap exp Tt: 

throws the water away from the; pe and 
onto the slanting sill. 


When water runs in between the glass 
and sash bars of wooden window sash, 
examine the putty. If it is so dry and 
brittle that it is dropping out of place, 
the only economical remedy is to take out 
the sash one at a time and remove the 
‘old putty with a putty knife or an old 
wood chisel. If part of the putty is firmly 
attached and part cracked, it is possible 
‘on some jobs to remove merely the loose 
putty; then paint the wood and refill with 
putty. 

Tf all the putty is firmly attached but 
thas pu'led away from the glass in places 
allowing the water to run between, the 
remedy is to apply paint not only on the 
putty but also.on the margin of the glass 
ll That Wik of omens aban meee 

ing job, but. the paint, if freely 
applied, will seal all the openings. At 


Fig, 3. Pailure to apply the proper frst 


‘cont cnuned the sealing of thi see! sea, 
least two coats of good paint are required. 
When Then Hecorme ard, which 


int 
reqitacast esta weel’'s ese, that on the 
glass can be readily removed with a safety 
razor blade held in one of the handles 
sold for this purpose (Fig. 4). 


UE, best putty is made from dey 
whiting, white lead, and pure linseed 
oil. ‘There is so much cheap putty sold, 
adulterated with marble dust and in: 
ferior (tit pays to make your own, 
For colored putty. dry colors such as 


raw and burnt umber are added to the 


Use a putty knife until is 
fairly dry and then knead it like bread 
dough. Pounding it with a club or a 
mallet is also a good way to mix it well. 
If it gets too dry, add a few drops of oil 
‘or floor varnish. (Continued on page 119) 
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This Singular Book Wields a 
Strange Power Over Its Readers 


Giving them a MAGNETIC PERSONALITY almost instantly! 


Will You Read It 5 Days FREE-to Prove 
It Can Multiply Your Present Income? 


STRANC 


ook! A book that seems to 


‘A copy of this book waa el 

table for ‘ne 

ttaw the book! 

tent for a copy! 
In nou 

‘on the tab 

200 oh 
and d 


Almost seertly, 


Quietly, 
aden nad frfode ortraced such names 


tease a physician placed copy 
in'his waiGngcroon. ‘More tha 


Until recently, Shaft 
lable only 
$50 each for 


a 


cory? 
Veale to ther 


nan or woman—old 0 


fonfidence that insures quick success in‘ 
Business or profession, 


Strange Effect on Readers 


It tals how to draw prone to you at once Tenders of, this book quickly be 
iereintiiy — oo i ‘masters of = singula po 


men and women around 
Not toy force 

bat rather by 
‘ways’ men's minds and 
tone Thy’ are he tpn on 
people's feel 


coco” any. “ty "or el 


Book Tells You 
Speumee nee 


ly tells exactly how — 
lah these thing — 
0 calin'you how. to. accomplish 
them without delay~insanta- 
neously? 


Whence Comes This 
Uncanny Volume? 


Tt not 


the sost— 


os gales be” Pike 
Socal eared ty the ne cla: 
Siomethe ealtared Sener of the 


What Others Say 

What pricelees beneita! Bo pre 
reper a ter tha ta 
‘say"tha” they" are overhead. ith tg 
te Be eel “One ane on of 


Geniciera UAC 


Read This Book 5 Days Free 


your qwn and ret the 
iui! permet. 
Bad foci at 


RALSTON UNIVERSITY PRESS 
Dept. 14-T, Meriden, Conn. 


AB right he he Jaden. You 


Costs More 
and worth it! 


For those men who do their work a little 
better than ordinary, who want tools a 
ligcle better chan the rest... we build 
the Maydole Hammer. 

The head is press-forged from the finest 
tool steel, face and claws tempered 
separately at each end, just enough crown, 
‘on the face and sides s0 you won't mar 
the wood, Handles are carefully shaped 
‘out of clear, second growth hickory that! 
has been thoroughly seasoned, put into 
the heads “for good”. And every one has! 
that remarkable Maydole “hang.” May 
dole Hammers are buile with as much’ 
care as the finest precision tools. 

Your tool dealer carries a complete stock, 
ask him to show you the style and weight 
you like best. Write for a free copy or 
Pocket Handbook 23-B, 


Way Tae 


ennaes 
hammer a Nore 


as 87 
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Kite Carries Camera Aloft 


Has 12-ft. Wing Spread and Looks 
Like Airplane—Releases a Parachute 


By RUDOLPH F. FISCHER 


NE of the most interesting kites I 
have constracted daring the four 
years that Thave been building and 

ising ites as» hobby isthe one: 
rated. It has a wing spread of 12, am 
the over-all height is Of, An alarm clock 
fastened to the frame serves to release a 
4-ft. parachute at auy time for which the 
alarm clock may be set. The clock also 
can be used to operate a box camera, with 
‘which surprisingly clear “airplane” views 
tan be taken, 

in construction the kite is unusually 
substantial, I have flown it nearly fifty 
times and have never had to make re- 
The four main body sticks and the two 
san wing ics ar 34 by 3. bso 
strips. Each long wing stick is composed 
of two 6, lengths joned in the middie 
of the body with an aluminum sleeve. All 
other parts of the framework are 364 

nalled with Lin, brads, 


‘The brace wires 
are attached to the 
body wherever re. 
quired by means of 

by 3% by Lin, 
clon srlen oa 
shown on page 98. 
‘The wood is protect 
ed with two coats of 
varnish. ‘The cover- 
blue silk tacked 
intervals with 
very small tacks. 

‘The alarm clock 
mechanism —the 
casing and glass be- 
ing removed to lessen 
the weight—is fas- 
tened with two 3¢in. 


screws to a strip of wood 3g in, square and 
6 in, long, which is glued and wired to the 
kite frame, 

‘The box camera is fastened to a strip, 
P, 34 by %4 by 8 ins by means of brass 
screws driven through the rear door of the 
camera. This strip is attached to the kite 
by petting the lower end in the aluminum 
socket; the upper ends held by sre 
FP. ‘The camera i rigidly braced to the 
body of the kite by two braces of twine or 
Wire as shown in the top view. 


SHORT piece of strong silk Tine is fus- 
Atiredtoticslarn nindingtey Telthe 
‘lock'so that when the alarm goes off the 
fey will wrap the line about itself, thus 
drawing the line through the %-in. nerew 
yea J and operating the shutter lever of 
thecamera by means of an auxiliary lever 
made as shown. 

‘The line should be provided with small 
hooks at K a0 that the part ofthe line tied 

to the lever can be 
disconnected and re- 
hooked to. pull the 
shutter in the oppo- 
site direction, 

‘The parachute is 
released by means of 
& pin _made of wire 
54 nin diameter and 

jong with an eye 

‘one end. The pin 
ides through two 
%-in, eyebolts, Be- 
tween these eyebolts 
are two. rings, one 
holding theparachute 
by means of a. cord 
aid two thi 


beparschute 
Weiglit. As the clock 
pulls back the pin 

pod grey eg | 
ine, both rings are 
released and the para- 
(Continued _on pope 98) 
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Speed Way Shup-jast 
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es 

24 Blue Prints Free 
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te 
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Before Nicholson Files take their first “bite” 
at a piece of metal or wood, they have been 
given the “once over” a great many times. 


Experienced and competent men test Nich- 
eerie after each ie of a score of manu- 

ctu Processes. a final examination 
the files are tested upon hardened provers 
to find out if hey are sharp and uniformly 
hard; “rung” or struck on a block of metal 
to make sure that they are free from cracks; 
and inspected for miscuts in their teeth. 


‘These rigid tests ensure you twelve perfect 
files to a_dozen when you buy 
the Nicholson Brand. 


s NICHOLSON FILE COMPANY 


Providence, R. I., U.S.A. 


witiso, 
S.A. 


—A File for Every Purpose 
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Kite Carries Camera 


‘Front and side views of the kite ai stands on 
the ground; details of the various fastenings 


chute falls clear of the kite and 
‘The kite is held at three points, 
and C (front view). ‘The lines are bi 


dant sivioe nemting to pareclnte 
and clock up at the same time. Usually 
set the alarm to go off about seven 
minutes after the kite leaves the ground. 


Plan of the kite from shove and. the camera: 
Sperating and’ parachute-leasing Aatizen, 


White Lead Now Used for 
Mixing Plastic Paint 
MATEUR painters who mix their 
rr hous alts with whl od ne 
ail paste can make plastic paint for tex- 
tured walle and other decorative purpores 
by using the white lead as a base. 
| "the standard formula is: 100 Ibs. of 
| white tead base, 22 Ibs. dry whiting, "11g 
| sie Seton lev Semen deen 
Will make about 53¢ gals. of plastic paint, 
Tt ean be tinted with colors road ed 


over a priming 
ver old paint on plaster 
walls, if in good condition, and is brushed 
‘on in'a thickness equal to about two coats 
of ordinary paint. Itcan be stippled with 
a brush or textured with a serving spoon, 
damp sponge. an ordinary kitchen rolling 
pin, or a trowel or other flat tool. 
‘After it is thoroughly dry, it 
glazed by applying a coat of fatting oll 
‘on spots of oil tinting colors, 


| and ‘ending them together with rags. 
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Powerjul! Handsome! 


| You know, of course, that no other electric trains in 


the world compare with LIONEL for perfection of 
mechanical detail, for power and speed, and beauty 
of construction. LIONEL alone produces trains that 
are life-like copies of real trains. And, because of 
Lionel’s 100% *Distant-Control”’ you can operate 
your model railroad at any distance from the track, 
without touching the train, controlling its forward 
and backward movement, or switching it from one 
track to another by a series of levers ingeni- 
ously arranged in the LIONEL Switch Tower. 
Lionel also offers every boy the greatest variety 
of engines, cars, work trains and accessories that 
it is possible to conceive. See the Lionel display 
at your local dealer’s today! Send for the magnifi- 
cent new LIONEL 46 page full-color Railroad 
Planning Book today! Address Dept. 2. 


THE LIONEL CORPORATION 
15-17-19 East 26th St, New York City 


‘MODEL RAILROAD 


ELiue TRAING 
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GOODELL-PRATT COMPANY ~ioZioniih. 


You can SEE this 
| BEFORE you Buy it! 


Ask your local desler to show 


probably has it in stock. Ex 
| auality stands out. Made by a maker of 
ood tools since 1888, you take mo chances 


|e dvr hacer Wal tack, 


‘him up. Note these features 
| Power Unit 
A No, 1040 1/4 inch €lectric Dri easily 
| removable for use as a portable drill 
| Lathe Unit 
Practical and sturdy, Used for years on 
| our foot power lathes Adjustable Tee Rest 


{hd Tall Stock cam be locked atany desited 

| points Capacity, 13 inches between cen 
ia 

| Saw Table 


Adjustable to cut feom 0 10 1 inch, Stade 
‘F510 inches, wit inset 

Two saw guides for ripping 

| and for cross-cut 


Polishing and Grinding 


| 4.4 tuch Grinding Wheet with 1/2 inch face 
Gan be sed 


Dise Sanding 
Sanded Disc, with 4 Inch face Emery 
Cloth may be wubstituted for polishing oF 
arinding 


i Accessories 
‘Three Wood Turning Chisels, Screw 
| Driver, eight Drill Points-~1/16 ro 1/64 inch. 
i LIST PRICES 
No, 1070 110V, complete $50.00 
No. 2070 220V, complete $52.00 
No. 3070 32V, complete $52.00 
I If your local dealer hasn't one 


fof these in stock, write ux 


1500 GOOD TOOLS 


GREENFIELD, M 


GOODELL~PRATT 


Blueprints for Your 
Home Workshop 


UR blueprints can be obtained for 25 
ceuts a sheet. In some cases there 

are two or three sheets to one subject. 
‘The Uiuerints are compete in them 
ives, but if you wish the corresponding 
back issue of the magazine in which the 
project was deseibed in deta it ean be 
had for 25 additional 80 long as 
ies are available. Other subjects be- 

sides those below are to be had: send a 
stamped envelope for the complete list. 


Papalar Science Monthly, 

Fourth Avene, New York 

Send me the blueprint or blueprint, Ihave 
mnderlined below. for which Tindone 
Senos dollar, ¥ 


a ents 
Deiat 
No Tite i Price 
1 Sewing Table Fes, ‘3 
i Bear Ape Be 
3. Kitchen Cabinet oi Be 
HE Bench and Tit Tobie “Sept, Be 
1S Wantnngp Bench iene Be 
HE Gedar Cheat" dite, Be 


FRETS 


“Cotas 
‘Bockese : 

Sele Chest of Drawers seb. 
ouctubeRecdver ay, 
Bas Breteimiptoser heb: 
S542. Gaiteon ship Motet “aay, 


+ 


sal 
ofthe Seas “Oct 
4 vieonenens tare’ Sct: 
rita Seen 
SE Bidet imaltores “Bee 
Seatgpceaeteta ‘sup ” 
2, wei Brewer any. da 
vines 
Pao 


as fa 3 8 SRF 


lane "Model g 
Stedtiew Sune, ae HS 
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assurance of the Quality of is 


the canned foods you buy 


A 


Packing Company, Wm, Underwood Company, 
ny, Huylers, William Wrigley Company, Hydrox Company, Glidden 
fat Butter Company and hundreds of other equally well known fous 
ickers use Freee, the Sixth Sense of Industry 
In one plant Sees Instruments are saving $7,875 a year: 
lant turning out 500,000 cases of catsup, chili sauce, spaghetti, jams and 

jellies, Zeer has practically eliminated spoilage '. . . another food 

‘manufacturer reports a $6,000 saving as a result of installing Freee 

Instruments. And these savings are accompanied by an assurance of 

uniform quality that is the first essential for doing a food packing busi- 

ness on a volume basi 
‘To Manufacturers: If you are a manufacturer of any product that 
goes through heat treating processes in its preparation there are un- 
doubtedly Fees Instruments for Indicating, Recording or Controlling 
heat that will save money for you in your plant and give you the assur- 
ance of the uniform quality you are always striving for. 
Informative literature on any type of instrument will be went you promptly on re- 
vest, of our engineer will consult with you on the application Of ar la your pare 
tleular manufacturing problen. 


Taylor Instrument Companies 


another 


Fos for the Home 


Breee Ofice Thermometers 
“Aa atin promoning human efency, 
eee Bath Thermometer, 
“Te ena ue gr te ment good fom your bath, 
Tee Hom at 
Be Or Peemenee Cans Teron, Sagar i 
Frcs Wall Thermometers 
"Te help you fo mainnin 4 temperance in your honte cone 


Sucve good bah 


Trees for the Medical Profession 
sicaieein ‘Bees Sphremomancmett, Pecks und Ofer See 
ROCHESTER. NOY. =. USA. pon coheed 
Canadian Pants fie BUILDING, TORONTO ‘Your dese wil show them to you, Ask non postal 
SHORT & MASON. Lu, Manufacturing Ditributors in Great Bits “er bolic 'on anya ihe shore. 
Bulletins on Request 
HE ~ SIXTH ~ SENSE ~ F~ INDUSTRY 


Tycos Temperature Instruments 


DICATING - RECORDING 


~ CONTROLLING 
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At the forges of 
Billings & Spencer 
skilled craftsmen 
make wrenches tor 
skilled mechanics. 


Into these wrenches 
they put a lifetime 
of forge-craft, that 
you may get out of 
them a lifetime of 
service. 


Wrenches steeled and 
shaped for the job in 
hand. Dependable as 
your good right arm. 


Known as “Lifetime 
Wrenches” and so 
guaranteed. The 
buy of a lifetime 

for any mechanic or 


car owner. 
All Doalers ean supply you 


Visitors are welcome: 
at the forges of 
(CER 


The 
BULINGS: es 


‘Flartford. Conn USHA. 


New York: 71 Murray Street 
Chicago: 565 W. Washington Bivd. 


Wooden Chucks Used in Turning 


Attractive Lamp and Stand 
By HERMAN HJORTH 


Fig. 1. Turned table lamp of « type any 
home worker can make on small lathe. 


Figs. 1 and 2 consists of two parts, 
the upright and the base. Before the 
upright ean be turned, a hole must be 
made lengthwise through its center for the 
‘This hole may be made 
id piece of 
luing two pieces together 
Mer first cutting a roovein each. 
In the first method the advantage of 
solid piece of wood is offset by 
difficulties encountered in boring the 


Te turned table lamp illustrated in 


the ends are squared accurately with the 
sides and the holes started on a drill 

‘@ good chance to have 
the center; moreover, any 
mevenness may be readily removed 


only 
‘to plane the faces of the two 

pleces accurately, so that they will make 
perfect joint. A groove % in. deep an 

fix. wide should be cut in the center of 
ich piece before gluing. 
‘When turning the upright, block the 
hole in the end running on the live center 


{the tenon) with a piece of soft, wood. 
‘The hole in the other end is left the way 
it sand runs on the dead center, 


serew holes in its bottom. Get out 

tiock, plane coe side, and acre i to the 

faceplate as explained in the article on 
lesticks published last month, 

Reduce the wood to the thickness 
diameter required and cut a Ii 
pression in its center about ie 
and about 1 in. less 
the total diameter of the base (Fig. 8). 
This is the bottom of the base, and the 
depression i ut to make it stand well, 

ore a hole with a 35 r bit 

the edge of the base and well past ite 

center. Sandpaper the bottom and edge 
of the base and remove it. 

* is now made 


A device called a 
from a piece of wood, preferably soft and 
at Jeast 1 in, larger in diameter than the 
base. ‘This is screwed to the faceplate, 
faced off, and turned to its largest poss- 
ble diameter. 


Graceful table lamp, the base of which 
farmed in = wooden chuck at shown below, 


Caliper the diameter of the lamp base 
carefully, mark this diameter on the soft 
Sorin ah, sod oat» roam os Be 
bout 6 in, deep. ‘The base should ft 
very tightly in this recess, ‘To begin with, 
Sot wal thin thee marke ad 
ually enlarge the recess until the 
Fight diameter has been reached, 

ite recess ould be to lar lace 

a piece of paper over it and drive 
ince. if this does not hold the base 

tightly, face the disk off and try 
When the base fits properly and is driven 
tightly up (Continued on pare 103) 
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Wood Turning 


(Continued from age 108) 


First make 


a Hole 


For the Screw 


THERE'S one right way to doa job, And, 
—the right way is the speedy, easy way! 
Skilled mechanics always bore holes for 
screws. They use the “Yankee” Automatic 
Push Drill: because it is quick and sure! 
Makes the right-size hole for the screw. 
Doesn't split the wood, Operated simply by 
pushing. A spring brings handle back for 
next push; revolving drill-point backward to 


clear chips. 
(a=) 


Eight “YANKEE” Deill-points, 34" to 
"MG", supplied in magazine in handle and ar- 
ranged for quick, easy selection. Every drill- 
point individually tested. 


Fic. 4 


of the recess so that it 
he turned in the usual 
wanner without danger of coming loose. 
‘This operation i ing.” To. 
remove the base from the chuck, grasp 
it firmly with one hand and tap the face 
of the chuck with a hammer. 

It is best to stain and finish the 
right and 


0. 41-—Companion too! to 
Screw-driver, in the hands 


‘of good workmen the world over. Price, 83.60, 


No. 44—Adjustable Tension 
sure for boring in hand or soft 
woods, with large or emall drills, Price, 83.15. 


Ask dealer for the “Yankee” Push Drill. 


base sepa ately. ‘The genuine is always marked with the name 
A 3¢in. metal “Yankee"”—for your protection against coun 
bushing is rerfits, 

screwed into. the act ai 


seemest m quality eceney aod darcy, 
WRITE for" 


in, brass. nipple 
about 2 in, long 
is serewed into 


NORTH BROS, MFG. CO. 
Philadelphia, U. S.A, 


az| “YANKEE” TOOLS 


(Cahit make Belts Mechami 


—on a new ILy twin 


Gourte ith the leaves over winding 
roads—drink deep of the keen Aw 
tumn air—feel the thrill of 
at its best, in the saddle of Harley- 
Davidson's latest Twin — the “45”. 
Here is surging, silent power—lightning 
getaway—speed enough to pass any mile- 
arminute car. Perfect balance, handy 
controls, and brakes front and rear make 
the “45” delightfully easy to ride and 
safe to handle. Upkeep cost is almost 
nothing — and the price of the “45”, 
f.0, b. factory, is only $290. 
‘Ask your Dealer about his Pay-AsYou- 
Ride Plan. Go out for a demonstration 
— he'll gladly teach you to ride, free, 
in a few minutes. 

Mail the Coupon for 

illustrated literature. 


Hartey-Davinson Motor pacar 


Deparament PS. 


a rein ae m6! 
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Garden Hose Protects Cord 
on Washing Machine 


‘Simple way to prevent an electric cord from 
‘being damaged’ by molsture. snd. abrasion. 


PROTECT the cord of an electric 
washing machine against friction and 
flood and still allow its tree “movement, 
around the machine, inease it in a section 
of ru len ‘hose as illustrated 
above. - Sarr 


Wood Turning 
{Cen tm ait 


amp cord through the hole, and glue the 
upright to the base. ‘The lamp may be 
hheld in the lathe until the glue has set, 
the base fitting in the chuck and the 
‘brass nipple over the dead center, 

pak drei fiture, such as shown in 


et 
‘nd of the lamp cord is fitted ih ths , 
the 


wpe, color, an 
tnatter of individual taste. 


Sua problems in turning are in- 
volved in making the smoking stand 
shown in Fig. 4. It const of three main 
he upright, and the 
Tops rst turn the upright 

“Site base may be turned without chuck. 
ing it, as itis not important to hide the 
serew holes. When the three little feet 
are screwed to its underside, it will stand 
firmly. Before turning these, bore jin. 
hioles for the screws through the center of 
the stack. The feet are turned exactly 
as the exercise given under convex turn 


chucked when turning to avoid unsightly 
screw holes. Instead of fitting inside the 
chuck, as case of the base for the 
table lamp, 


Glue the parts Ei finish the 
stand as previously suggested. 


‘This is the eighth of a series of articles 
‘workers who own smal 


HARLEY-DAVIDSON MOTOR COMPANY 
Dept P.S., Milwaukee, Wi 
ecend te “er* Teen mento: 
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Wide Selection 
Beautiful Cabinets 


30 DAYS HOME TRIAL 


SE _ Compare With Costliest Sets! 
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HIELDED 
‘AC CHASIS 


$85.75 


iron canst: AC taben ad eatet eta 


Samana Le Fn ere EL ONITE, PCR wens ON CTE 


Celebrating its 9th successful operation, tremendous 
‘America's ig, old, reliable Radio “kick on ‘distant stations and 
Corporation sprigs. a genuine razor-edge  selectivity—with its 


sensation in high-grade sets. With costly sturdy construction, latest 
its latest, Super-powered, I-dial features, including | phonograph 


Miracos—the ‘keup connec 
All Electric tion, ease of tun 
‘wholly. self-con- ing, beauty, and 
tained, hum. ¢conomy —a 
free, ACS and Miraco. w 


1 
AC, using AC make you the 


tubes or thenew envy of many 
8-tube models, whose radios 


for batteries o Eliminators—you cost 2 to 3 times as much! 
are guaranteed valu and exvings Many thous of Miracon— 
unsurpassed in 4 
el ain ce Sb cays i your Fala and geting conte tp const 
to coast 
Surprke and. entertain wi the fone and mercy 


Spinions, cts, Heir delighted users report. 

te! 100% ae dil ss don't buy Miracos are laboratory-built with 

a Ret every gm en at, aod en 9 ea 

Secaioa ie foal —abetltly! fine sets Approved by Radio’ 
‘Only exceptionally fine radios, highest authorities, 

ofthe ey test approved typ, at 

fock-bottom prices could porsbly 

Bick ui soligrally unconditional Ea 

Apsarantee. Send coupon now for 

‘Amating Special Factory Ofer! 
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‘Weship Lathe immediately uponreceipt Featuresand 
of small down payment, and give ong Fes to Catia ie 
10 months to pay balance in eq eer Tate art 


stallments. With each Lathe we al 
Free Complete Instruction Book, 
“How to Run a Lathe.” 


hele and in thew ty 8 
fone of which ie shown talow 


ma pecans 
Sido Lael 
0 

ibe 
ey 
ie 


i300 
ys in (94.00 
Write for FREE Time 
Payment Catalog 40 
—showiny sizes a o 
sh 210 si: nd t: if 
“Ni New jodel South Bend 

pees Prices, Down Payments, 
yand Monthly Payments on’ 
Ate .achsize Catalogalsoshows 
NS larger sizes of lathes from 
Se 11" swing to the 24" 
"swing. Fill out and 

oe8, ",, mail Coupon. 


Ne 


oes fork Citys JE Bem Cor hes Cea 


AGENTS 660 Ste 
SEMPLE 66e Sit 


Neon BEND LATHE WORKS 
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Paint Sprayer Built 
as Attachment for 
Vacuum Cleaner 


By WALTER E, BURTON 


Printing with « homemade sprayer operated 
by the air Blown froma vacium clesne, 


ITH a glass jar of the serew-cap 
pe and a few other odds and ends, 
you can construct a satisfact 


for producing a 
nish with quick-drying 


piece of brass pipe or tubing 7 or 8 in 
the valve from an old inner tube, a few 
small stove bolts with washers, ‘and a 
strip ig brass or other ‘springy 
metal about 3§ in, wide and 8 f 
‘The brass pipe should be of such a diam 


‘The sprayer ready for nuembly. A gles jer 
foner tube valve, and brave tube ste ted 


eter that it will fit the vacuum cleaner 
hos 


ly An exten 

" red on the lower end if the 

jar is deep enough to require it. A small 

hole is died in the cap so as to admit 
‘of brass pipe whic 
d hose connection 

soldered-on disk in which 

A washer 


he spr «0 wy the spring- 
Urass strip. which is drilled and bent ax 
shown and fastened to the handle by 
means of two stove bolts. By pressing 
strip down until the hole at the 
forward end comes " 
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Paint Spraying Attachment 
(Contnaed fom sage 108) 


‘opposite that in the end of the tube, the 
spray is increased in volume. 

‘Most vacuum cleaner fittings include » 
blower attachment. ‘The hose from this 
‘connected to the tube of the sprayer: 
an intervening section of soft rubber tub- 

ig can be used if required. When in 
operation, the cleaner should be sup- 
ported on @ block of wood or in some 


toring’ brows rip, which regulates the ite 


wnner 40 that air ean be drawn 
wout difficulty. A fairly thin Iac~ 
quer, enamel, or paint that is free from 
Tune wll be found best forthe sprayer. 
the pressure delivered by the eleanee 
ta oot alaeat to pee etetactry 
spray, a small hole should be drilled #0 
as to connect the inside of the 
hhandle with the paint chamber 
‘cause a slight pressure in the ji 
Faint, wil be forced up the paint tube. 
The hole should not be too large, or the 
paint wil be forced out when the regulat- 
Mike \orayee Soon be eld 
the ‘shou 
foot from the work, and eare 
should be taken that the paint is not 
applied in too thick a coating, ‘The best 
technic can be developed by penctice, 


How to Make Arrow Points 


iN 


‘may be made 


‘as illustrated from 
brass or steel tub- 
ing, the outside di- 
sya that of the oer 
quale that of the muzcac 
arrow shaft. Place Poms 
the tubing  verti- 

cally in.a vise, make 
two cuts from iff 
to 34 in, deep wi 
shack sw at ght 


noteh. With a light hammer 


pee 
bend the points together. Drop a sinali 
piece of i oe ire Soe inte the the 
tube and melt it 

heat; algo add additional solder to the 
edges of the cuts. File off the excess 
solder, —J. V. Hazzann. 


Srors and stains often can be removed 
from a felt bat with very Sine sandpaper. 
In some cases sandpaper does the work 

‘effectively as a commercial cleaning fluid, 


Accept 10 Days’ Proof 


Let us prove that the claims millions of men make 
for this unique shaving cream are justified 


* GENTLEMEN: 

Pullman car arguments never 
have yet proved a poine. 

‘That's why we make no claims 
for Palmolive Shaving Cream 
other than the face that millions 
‘of men, once wedded co rival 
preparations, have shifted to this 
new creation. 

Hence—that it is worth a trial. 
So we send 1o-day cubes for chat 
purpose, Will you accepe one as 
a er to us? 

ars of soap study stand 
tehfad Palmolive Shaving Cram 
129 formulas were developed and 
discarded before we found the 
ight one. All our experience as 
the makers of Palmolive Soap, 


To add the final touch to shaving laxury, we 
have created Palmolive After Shaving Talo— 
expecially for men. Doesn't show. Leaves 
‘the skin Smooth and fresh, and gives that well- 
fpeomed look Tey the sample we ae sending 

with the cube of Shaviog Cream. There 
are cew delights here for every man. Plesie 
Ie us peove them 0 you. 


the world’s leading toilet soap, is 
‘embodied in this creation. 


5 new factors 
1, Multiplies itself in lather 250 


times, 
Softens the beard in one minute. 
3. Maintains its creamy fullness 
for 10 minutes on the face. 
4 Strong bubbles hold the hairs 
for cutting. 

5. Fine aftereffects due to. palim 
and olive oil content. 


Just send coupon 
Your present method may suit 
you well. Bue still there may be 
a better one. This test may mean 
much to you in comfort. Send 
the coupoa before you forget. 


10 SHAVES FREE 
and a can of Palmolive 
‘After Shaviny 


‘Simply tere your name apd address and 
small to Dept. B-1556, Palmolive, 370 
ron, Chip, vie 

Residents of Wisconsin. should address 
Palmolive, Milwaukee, Wis, 
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Model Land Yacht 
Neod.- ROOT Racing Is Boys’ 
Libel, Indicating Latest Sport 
FIT) “Magnetic Counters 


By Charles M. Miller 


| Assisant Superintendent of Manual 
Training, Los Angeles City Schools 


the shop without leaving your fice chr | 
Glance up at the dials of: Veeder Root 
Counters, banked on a board over you 

: 


parts, No waiting for reports from the | 
factory. They're wired to you instantly | 
jatiettieally—from machines or assembly 


‘Two small, speedy sail wagons, They se: 
semble ice yachts, but travel on wheels. 


i ie ro 
Wz 
[Ava 
Noeddn- ROOT inconronarso |S Saisict eset 
HARTFORD, CONN. || 0 bre the owner on tiptoe through all 


the windy playdays of fal 
Land sail 


X definite program for getting ahead financially will be found 
So rite er of SE eve. ‘often attach a sail to an express Ww 

Such crafts, however, are a nuisance on 
Cut Your Costs on Millwork sidewalks and of some danger to old 
by Making Your Own with the DS people and children. ‘Small models give 

Just as much fun and are proving an at- 

traction wherever they’ are exhibited be- 
fore groups of b c 
In the simplest form, the framework 
consists of «front axle anda. spine, 
reach, or beam running from the axle to 
the rear end, Three wheels are used on 
this framework. "A. short axle may, be 
| sed at the rear, in which ease four 
three-whee! 

ble for a square 
if with the wind; the 
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Model Land Yacht 


wabble: 
hub to the 
hole through # 


disk. The 
be a trifle 


ers are held by 
to a crosspiece, 

is placed about one third the di 

Tance from mast to stern. 5 

th 


n twist 
tle ballast ma 


A be necessary in a 
strong wind—a k 


fence has been’ gained, to rig regular 
yacht sails. 


equal quant 
seed oil, turpentine, and benzole in eq 
is. ‘The advantage of this primi 


A Primer for Yellow Pine 
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fe gat Take Pride 


ra 
Carborundum 


REGUS. RAT OFF 


Combination Stones 


ie attic and cellar workrooms, where zealous home- 
craftsmen patiently labor, there you will usually find 
‘borundum Sharpening Stones keeping ali edge tools 
efficiently keen-cutting. 

‘Experienced craftsmen know the value of keen, edged 
tools. That is why Carborundum Combination Stones are 
in thousands of their tool kits. The coarse-grit side removes 
nicks and brings the tools to an edge. The fine-grit side gives. 
the keen, smooth, finished edge. 
@Made of Carborundum—harder, 
sharper, faster-cutting than any 
other material. 

Carried by Hardware Dealers Everywhere 
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‘The Handy Man 
‘Oh, I would find my Handy Men! I 
would find a dry-goods clerk sneaking up 
To the attic out of Second. Grade Marys 


‘way, praying she won't discover him, be- 


ILES KNIVES STEEL |i be loves her so much. And why? 


Doll's house! ‘Two stories, with bath- 
room and cupola, Glazed ‘windows cut. 
with “father's glass-cutter!  Pilasters 


CROSS-CUT..SAWS _ | rooustnittabersitic heat pase! 
THAT LESSEN LABOR § 


O crows 


printed linoleum father saved. Got to 
get busy if it is to be ready for the 
oped. Birthday. 

‘Doll's house! You can buy 
stores. But if you do, 
sacrilege. A doll's house is holy when 
excellence on the fou father makes it, He's twice the father, 

grade of spe and Second-Grade Mi 


Cue Saws built the 


Handy Man! 
‘Oh, keep on, brothers, even if yor 
never get your diploma. ‘Keep on maki 
ding things with 


‘Is 

Simtnds for 

Ecenomny! 
x 


Let your 
the kit 
ise on the 


SIMONDS SAW AND STEEL CO. 
Fitchburg, Mas. = chen, Let him clan 
Firalihed 1832 table. Let the boy’ 


tor put into that man, and it must come 
out. Men can't bring forth babies, 
‘They can't be forever at their regular 
work. Let them be Handy Men—and 
fervently thank God if you've got one 
in your home. 

‘ostscript.—Some happy day the good 
architects will do a new thing. Instead of 
marking that little 8 by 8 room, “Den” 
(you'd think a man was a bear), they'll 
mark it “Home Workshop"! Why not? 


Fastening Oversize Storm Sash 


soheu eve, 


portance, 
ready-made storm 
sash often can be 


~ 


6 oa 
THE UP-TO-DATE HOME 
CRAFTSMAN SHOP 


Pugin on any light socket and go to work. Make [| the 
modern 


eg (POR 
Tour screw on each side and one 
inert 
Soe na rete iat 
2 or 3 in. wider than the inside width of 
iPishe sar nc 


THE consis of 6 
fceurate Lathe (0° 347, 
it features the bevel, miter, 


Tue clogging of the throat of a plane 
usually is caused by the cap iron’s being 
too thick or not fitting the face side of the 
cutter perfectly. Judicious filing of the 
upper and under sides of the eap iron with 
: a flat file will remedy either trouble. 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 5. 


November, 1928 


Model Airplane Has 
Clothespin Body 
By F. Clarke Hughes 


MALL model airplanes are attractive 
novelties for use as ornaments, favors, 

or toys. 
‘The body can be whittled from a spare 
piece of soft pine, ofa clothespin may be 
A good length is 23¢ or 3 in. and 
sagt glen g boy Spite ng 
‘The wings are best made from very thin, 


‘Top and side views and sketch of the plane; 
how the body is made from « clothespin. 


‘They are merely glued in place, 
may be made from pine. reed 
(cane), of bamboo, such as that used in 
flying models. ‘The motor and 
propeller are carved with a pocketknife. 
‘Alter the model has been lacquered 
light gray, it may be placed on a small red 
‘the one illustrated, or sus. 
of a black silk thread 
or other support. 


Cheaply Made Dust Brushes 
Trot es PESTER 


I HANDL 


push brush, pro: 
Vided. the “brush 
is not too badly 


fie : 
are to be the han- tecomes two breches 
ates, and dress the 

handles with a rasp or coarse file. While 
the handles are not centered, this does 
hot matter—Furo W. HLucrox. 


Substitute for Rubber-Stamp Pad 


SUBSTITUTE for a rubber-stamp 
‘can by wrapping a 


Tength of typewriter ribbon around a 
it into 


piece of cardboard and. fiti 
fan old stamp pad box. When 
longer gives a clear impression, t 
layer of ribbon can be eut aw 
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Just notice the fine skins 
of men who use WILLIAMS!” 


ut 


leaves Eaces Fir/ 


The absolute purity that comes trom triple distilled ingre- 
dients.... . 


gredients 
‘These, among many other things, have put Williams Shav- 
ing Cream in a class by itself. 
Have you tried it? Yes, of course? Then we don't need to 
tell you anything more about it. 
2 * 2 z 


And listen to the drug clerk. He has a chance to know. 
“Oh, yes, sometimes they change, but they all come 
back to Williams!” 


Hester (8. Walams Company, Glastonbury, Conn. —Montreal, Canada, 
Williams Shaving Cream 


please!” 


Afterwards find out how pertectly AQUA VELVA completes the shave. 
‘Made just for that! 
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Wheres 
the can of- 
PLASTIC WOOD? 


Reg, U.S. Pat O84} 


A ail boat broken, a damaged toy 
it's a real tragedy in child hie. But 
Plastic. Wood, which Handles, like 
Putty, Hardens into Wood, and holds 
fast to. wood, metal, fabric, plaster, 
porcelain or lass will quickly effect 
Cures that would make 8 surgeon or 
magician green with envy. Keep 
hand for toy accidents—and use 
tepairs of all kinds around the house; 

vor, baseboard and door eracks; loose 


casters, handles, and furnitures mouse 
holes, serew holes, nail holes; eracked 
tiles and porcelain bathroom fixtures. 


PLASTIC 
WoOoD 


Ree. U.S. Pat OOF) 


For the b 
splits, cracks open up 
‘all fxture comes. loose, Plastic 
White Waterproof Tile Cement is of 
mediate value. It will hold broken pieces, 
teal cracks, in impervious to, water, and 
Gre Vise white. At the same 
prices 


Plastic Wood Solvent. 
Plastic Wood dries rapidly, and often 
when working it becomes necessary to soften 
tr thin it. A few drops of Plastic Wood 


Seavert wil ence te ‘word. shar bat 
Faved ely. Phaic Wool Seer, 
a s-cene ann can be bough through 
Sour desir 


1 1b, ean $1.00 6 Ib, can 35 ets. 
At Hardware and Paint Stores 


ADDISON-LESLIE COMPANY 
309 Bolivar Street (Canton, Maas 


pared with thecenter (Continued on page 1135) 


Door Catches That 
Anyone Can Apply 


Ines tes Gone ofc cotter or co 
‘of a cabinet or ey 
board cleed without the use of a lock. & 
latch, or a surface catch of any kind. 
‘The best solution is to apply a friction 
catch, which is cheap, efficient, and, above 


all. easy to fit. 
Ball friction catches usually range 
between 34 and 34 in, in diameter and 35 | 


and Tin. in length. ‘The size most com- 
monly used for work about the house is 
4% by 34 n.. for a catch of that size may 
be safely placedin a hin. rail or partiti 
This type of eatch may be purchased in 
almost any wellstocked hardware store. 
Itis best to obtain the adjustable variety. 
if possible; then the ball may be screwed 
in or out to compensate for the shrinkage 
‘or swelling of the door. To turn the ball, 
it is necessary to insert the points of a | 


‘The catch is imerted i a ole bored in the door 
Ihase and the striker fued to the door sel 


pair of dividers in the slots or holes made 
for that purpose. | 

Fit and hang the door accurately, 
lowing for the “sinkage”—let us 
ig in. ‘Then it is necessary to. d 
whether the catch is to be located in 
top of bottom edge of the door about 1 
from the lock edge, or in the lock edge of 
the door near the Enob or pull. 

Tithe face of the door twists outa ithe 
or is not perfectly straight at the top, t 
catch may be placed at the top; it 
then hold the door straight unless 
too badly out of true. If the lower corner 
springs out when the door is closed. the 
catch should be placed there. If placed 
near the center of the lock edge, the 
shrinkage of the door may demand more 
frequent adjustment of the catch, but 
the door ean be opened and closed more 

Locate the center of the catch about as 
indicated, the dimensions being intended 
to show only the relation between the 
ball and the front of the frame as com- 


Full size cake of Lava Soap FREE 
==Mail this coupon” 


Z 


Q a 
MODEL“AIRPLANES 
Ready to Fly 


Designed ike and ook ike real aie- 
Soin ot Lot 
‘Purehid andl 


/ 
; 


eeepc SE 
Teil est 
Cotto Fre Glider 106 


AMERICAN MODEL 


Simplified Eye Splice 
for Ship Models 


HERE are 
many places in 
& ship model—as 
in attaching dead- 
eyestotheshirouds, 
fixing pendants to 
rigging blocks, 
and making eyes 
in the stays— 
where an eye splice 
would be useful, 
but owing to the 
small size of the 
majority of 
“ropes,” atrueeye 
splice would be im- 
possible to 


BIGHT OF ROPE AS 
ke, iN POUBLE STAYS: 


ow realitic little 
slices tay be made. 


of 
location, With a pointed 
rmarlinespike” of wood or metal. open up 
the standing part after pass- 
ing the running part around the deadeye 
or block. Pass the end under the open 
strand and pull it snug. Finish the splice 
with one oF two more tucks, going over 
cone strand of the standing part and under 
the next one, as in a regular splice. 
ly a little diluted glue, cut off the 
di when the glue is dry, and you will 


splice. 

nd that excellent results can 

by using shoemaker's black 

all rigging before setting it 

‘The wax. helps to stick lashings 
ition and 


a A 
protection against motture. ‘Draw the 
Fines over the wax. -W. Parc, Se 


Catches Anyone Can Apply 


ll from page 112) 


of the striker socket ‘and the face of the 
door. ‘The dimensi vary with the 
thickness of the door 
surface of the 
Bore t 
plug and drive the plug 
A. Close the door and work it back 
forth a few times to mark upon the 
of the door the point where the center of 
the ball rests when the door is closed. “A 
broad chalk mark made at this place to 
receive the track made by the ball will 
make the point show more definitely. 
Place the striker plate on the door with 
its beveled edge facing the inside of the 
doorasat B. Havethecenter of the striker 
socket coincide with the center point 
marksdby the ball on the edge of the door. 
Mark accurately, around, the striker 
with as! inted knife. With knife or 
Chisel cut a reces to these lines 0 the face 
of the plate will fit closely, and of the 
depth to allow the striker plate to rest 
flush with the wood when fastened in 
place with screws. Cut away the wood 
lunder the striker socket to allow the ball 
toenter freely as at C. 


If the frame of the door opening is not 
thick enough to receive the plug. it will be 
necessary to set it in the edge of the door. 


‘This is not so satisfactory as placing it in 
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Encyclopaedia 
that Never Grows Old 


When dating airmen bridge the con- 
tinents in a few hours; a great flood 
sweeps the Mississippi Valley; a new 
treaty for world peace is —when 
Medicine triumphs over previously 
incurable discase; or clectrical energy 
forms new wonders—as oil heating 
for homes is perfected—wlways the 
FIRST permanent work of reference to 
fully record it is NELSON'S Perpecual 
Loose-Leaf Encyclopaedia. 
The information which is obsolete is 
worse than none 
at all, You do 
not use a City 
Directory that is 
two years old. 
Why use an Encyclopaedia that is five 
‘or ten years old? 
Nelson's Encyclopaedia is the repre- 
sentative, authoritative American En- 
cyclopaedia, 


Nelsoo’s is used in the Library of 
Congress, U.S, Senate, U. S. Supreme 
Court, and in Libraries, Universities, 
and Schools in every’ state in the 
Union. 


The value of an encyclopaedia is de- 


pendent on its up-to-dareness. Be- 
Cause it is Loose Leaf and because the 
pages that keep Nelson's Encylopaedia 
uptodate are supplied ready to be 
slipped into their proper place every 
sis months, NELSON'S ENCYCLO- 
PAEDIA NEVER GROWS OLD—it 
Lasts a lifetime. 

The importance of the Joose-eaf feature 
of Nelson's Encyclopaedia is best illus- 


NELSON'S 


trated by the fact that about 2000 
Shanges are made yearly. 
Think what this means to you—an 
Encyclopaedia to last lifetime. Every 
encyclopaedia, except Nelson's, is out 
of date within six months after it is 
published. Nelson's Loese-Leaf Ency- 
Clopacdia is the only encyclopaedia 
that is always up-to-date. There are 
no “new editions" to buy—# ir always 
naw! The set you buy today will be as 
up-to-date ten, fifteen, or twenty years 
from now as the 
day you buy ic 
Every one hasfelt 
that he would 
like to own an 
authoritative encyclopaedia — many 
have hesitated to make the investment 
knowing that encyclopedias get 
“old” so quickly. But now you can 
buy a Nelson Encyclopaedia knowin; 
thae it will last you a lifetime and al- 
ways be up to the minute. And you 
can buy a Nelson Encyclopaedia for 
surprisingly little money. 
You will find below a coupon that will 
bring you a book of beautifully illus- 
trated sample pages including many 
iges showing illustrations and maj 
in full colors. Also this coupon will 
bring you full details about free 
membership in Nelson's Research 
Library Service Bureau and the Free 
Reader's Guide Service. 
Mailing the coupon puts you under 
9 obligation, May we tell you more 
about Nelson's Encyclopaedia? Why 
‘not mail the coupon today? 


ELSON’S 


ENCYCE 


the frame.—Cuanues A. Kixa. 


BREAPROBORAIRAM 
At Last Here Is a 


Permanent 
Oil Filter 
for Your 
Car 


ALWAYS 100% EFFICIENT 


very th 

blades,”A turn of the elean= 
ing handle rotates. the cartridge which 
‘louns the filter discs. Takes all diet, lin, 


in bo 
The 
xin 
pressure. 


‘of container. Easily drained. 

Auto-Klean filter replaces any 

ler aystem, operates on any 

‘oat is the final cost 

‘Takes only a few minites 

to instal.” AU fittings in 

clade 

Clean oll makes your 

motor run 


replacement. "Onder one 
today. on our positive 


price and dolivery charges 
Tt wil 

times over. 

The Cuno Auto-Klean 
filter i British inven 
tion used successfully all 
lover the world for several 
years. ‘lao make 
‘dele for oil, gasoline or 
‘any fluid Sltration—for 


‘The Cuno Engineering Goep-, Dept. $1 
Meriden, Gone st Cor? Der 
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Ship Model Contest Aids 
Tuberculosis Work 


Edward Thatcher with Roman galley 
te built fer the Tuberculows Amocistion, 
‘HIP model builders now have an op- 

portunity to compete for prizes in a 
series of local or state contests being con- 
ducted to aid the work of the National 

Tuberculosis Association. ‘The model 

must be a Phoenician, Greek, or Roman 

ship resembling the argosy that is pic- 
tured on the Association's 1928 Christ- 
mas seals, 

Edward Thatcher, who is a regular con- 
tributor to the Home Workshop Depart. 
ment of Porcian Science Mowry and 
‘distinguished American craftstn: 
structed for the Tuberculosis Associat 
‘ Roman galley of the general type de- 
sired in all the competi He also pre- 

rated booklet telling how 
to build one like it. 


valuable experience in this fascinating 
work will be well equipped to enter the 
contests, They can obtain a 
‘Thatcher's booklet and the 
from th 

Association. 


Holder for Sharpening 
Spokeshave Blade 


shave blade is a 
problem that often 
gives the home 
ye 
feulty, That is 
mainly because a 
ae 
: 

holder, however, 
can be easily made 


Pera 
ne block of this type for 


ine saw. 
T have used 
more than fifty 


rears. —J. J. PREEMax. 


Fixcen spots and other marks on painted 
‘woodwork and walls often can be removed 
by rubbing them with a rag moistened 
with vinegar and dipped in baking soda. 


in your roof 


Berens i cause costly damage 
stop it with Rutland No-Tar- 
In Roof Coating. No trouble at all 
to apply, costs. litele and makes 
leaky roofs as good as new. 

Rutland No-Tar-In_ provides a perfect 
coat of aaphalt and aabestor— ough 
tuineralconering. Not a drop of tar int, 
Te ‘will not crave, sag, harden, peel of 
Mister. For every’ Kind of rook lexcepe 
shingles). dieiBons 
Tosa og Rrland 
Htore, "It" your dealer 


fale Rua 
Se Flas 


Rutland 
No-Tar-In 
yi ROOF COATING 


RUTLAND FIRE CLAY Co. 
Dept: Rods, Rutland, Vermont. 
Sead me mere infrmation nboat No-Tarto 


‘Compact, 

abe redaction ott at 18 the sont 

toronto your basement. Docs ay itd 
exbiset or inery marke We for ered. 


© This seal on an advertinement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See mare 8, 
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Home Workshop 
Chemistry 
Simple Formulas that 

Will Save Time 
and Money 


HEN wood with knots init is used 
for building purposes, as frequently 
must be done, the knots often fall out. 
Such holes are best repaired by means of 
plug of softer wood cut to a size slightly 
larger than the hole and having a minute 
taper. Roughen the inner surface of the 
hole with @ rasp and force the plug in 
position. If necessary, hardwood wedges 
nny be freed into the sft wood plug to 
make it still firmer, 

Casein glue (purchased at a paint or 
hardware store in the form of a white 
powder and often called “milk” or “air- 
plane” glue) may be used to fasten the 
plugin position. ‘Then, too, the knot itself 
may be glued in place with easein, but it 
seldom fits tightly enough. 

‘Small holes may be filled entirely with 
‘casein cement, made from the prepared 


Casein for use in making waterpeoot cement 
ciptated by adding neid to mle 


commercial casein glue or prepared 
home by precipitating casein from ski 
ilk by the addition of alittle vinegar or 


broken up and slightly heated to 
Fall moisture. Then the casei 

ed with burnt and powdered 
‘oxide). 


fone part of powdered I 
proeden 
itwith water just before using. 

A. number of water-resisting cements 


may be briefly described as follows: Mix 
ual parts of fresh casein, plaster 
‘and red lead, or mix rye flor 


with freshly slaked lime, or cement with 
waterglass; or use carpenter's glue dis- 
solved in water to which Portland ce- 
ment is added until the consistency is 


~. Use this cement as soon as made. 
Another useful cement consists of three 
warts of rosin mixed with one of beeswax. 
The rosin is melted and the wax added. 
‘This cement must be used hot, but it ean 
be remelted at a1 . Tt is a good 
cement for knife handles and is water- 
proof.—E. Bane. 


are known, and some of the better types | 
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Beard Tou 


Skin Tender? 
Forget it Men/ 


Whiskers come off quick and 
smooth when beards are 
softened small-bubble way. 
No razor-pull, sting,or smart. 
Readhow thisnew-typelather 
takes razor-pull out of shav- 
ing. See our no-cost offer 
in coupon below. 


OFS the above headline sur- 
prise you? Are you one of 

those men who believe that 
shaving, at best, must always be 
uncomfortable . 
poling and 

completely done away with? 

Ifs0, you'll find lots of good 
news in this advertisement. It's 
the story of a new, quick wa 
to get your whiskers off. 
‘way that's faster. ..cleaner... 
smoother than any you've ever 
known before. 

You'll discover the differ- 
ence the minute you try it. 
You'll see it in your mirror. Instantly 
your face feels serene and comfortable 
+++ delightfully fresh and clean, 


How it works 

No other shaving cream is like Col- 
gate’s. No other can offer you such 
unique results, 

Itis, we believe, the ultimate attain 
ment in the science of beard-softening. 

Colgate lather is 
designed to absorb 
more water . . . to fas 
scientifically drench 
your beard with 
moisture at the base, 


ble" lather. Forsmall 
bubbles hold more 
water. They carry 
it closer to the base 
of your beard. 


“Te. 


15 


gh... 


at Sol ab a wey of ih, 


J ahopery 


That's the principle, men, Now 
here's what it does for you: 

1. The soap in the lather breaks wy 
theoil film that surrounds each tiny hair 


++ float 


ruickl 


ly away 


2 Then billions of tiny, moistare- 


laden bubbles seep down t 


beard 
whisker 


crowd close arow 


rough your 
Tech 


soaking it soft with water. 
Tnstanily your beard. gets moist 
‘ pliable 


Catgate & Ca Dip, 200K 


soft 
ened right down to 
the base . .. ready 
for the razor. 

‘Thus your whisk- 
ers come off clean 
and smooth. We will 

iladly send a seven- 

fay tral tube. Aloo 
a sample of “After 
Shave,” our new= 
type lotion. 


REE OFFER MEN! 
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Tourist Leaves Tin 
of Favorite Tobacco 


as Calling Card 


‘Travelers since time immemorial have 
left an endless variety of messages behind 
them in places they have visited, 


Here's n tourist who tells the story of 
a totally different type of message. Tt 
brought what seems to be a record reply: 


Calzary, Alt, 
‘March 4, 2S 
Larus & Bro, Co 
Klehiaood, Vay 
USA 
Gentlemens 
While in. Nal Alberta, in 1000, 1 


tad Tunvell Mountain, On top. of 


{his mountain there le a airy of stones 


‘card with me, Tlf 
iced, tried iy” nar 
1 ce of paper, aed 


fon mie" 0 you tee Ralgeworth Keene 
Itiendy tien, 


Let us send you free samples of Edge- 
worth, the tobacco that “keeps friends 
friendly” throughout. the world. Try 
Edgeworth in your pipe and see if you 
like it enough to want to buy more wher- 
ever you may be, 


Put your name 
and address ona 
slip of paper with 1 
Tomest for the feo 
sigeworth samples, 
Una it to Larus 
Brother Com- 
pany, 10 8, 2st 
Street,  Rich- 
mond, V 
If you do 
like this to- 
bacco, you 
can, he “sure 
you'll keep on 
liking it, be 
cause its qual- 
ity is auways the same no matter where 
or when you buy it. 


When you want to buy Edgeworth ya 


will find ‘Edgeworth Ready-Rubbed and 
Edgeworth Plug Slice on sale everywhere 


(ores Me ae 
“peters: Freeney 110 blocs 
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How to Build Small 
Corner Cabinet 
By A. E. Elling 


EVEN the smallest bathroom there 
is room fora corner eabinet of the trpe 
illustrated below. It requires only 
18 in. space on each wall in the 
‘The same method of constructio 
be used, of course. for larger 
While common soft woods, pai 
‘enameled, serve for a bathroom. 
finished cabinet hardwoods would be 
propriate if the eabinet were 
Top and bottom are 
angle triangle of 7¢-in. thick wood meas- 
turing 9 in. on the wall sides, without. de- 
ducting the small corners cut off at right 
angles to the walls, which n 34 in 
fon the face. ‘The front, with corners un- 
cut, measures about 124; in. 
‘4 rabbet (long recess) out along 
all edges of both top and hot 
‘on the face and 84 in. on the edge 


A trangular piece, measuring 1 in. on 
wpotenuse or face, must be also c 
‘out on the wall corner on hoth top an 
bottom to a depth of 34 in.: this is to 
receive the triangular back post. Rabbet 
the front of each piece 35 in. on the edge 
but 11¢ in. on the face. 


the rabbet or filister plane. the rabbets 
in the top and bottom and also in ¢] 
posts may be cut out with a hacksave. 
Tack on a thin strip of wood. if you wish, 
as a guide for the saw. Only the fro 
rabbets of top and bottom need to be 
leaned with sandpaper 
‘Make three pieces each measuring 7§ 
by 1% by 17 in. Shape two of these to 
form the corner posts and the 1 
orm the back post, the latter with 
n. face. Cut two triangular pieces 34 in. 
‘on each angle and 16% in. long. These 
form stops for the door and also carry the 
shelf pins, Both (Continued on p2ye 117) 
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|) a Honeen, tne 
| Dept. SO4-L New York 


lease ven fre Truth 


Book | 


iit — | 


Fehrpcrerers ren ebay 


CHRISTEN’S _ 
SAFETY "3308 BLADE 
aot te aha 


A definite program for getting ahead 
financially will be found'on page four 
‘of this issue. 
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One Screw Acts as Hinge 
for Hanging Baby's Gate 


FIN te fasten, a aby ante tempo 
rarily to a door or a porch railing 
‘without unnecessarily damaging the wood- 
work or going to too much trouble, is a 
blem that is frequently encountered. 
1¢ simple solution ts that shown above. 
‘The gate is pivoted on a long wood screw 
in such a way that it can be instantly 
tipped up out of the way. ‘The eatch can 
bbe made of metal or cut from a block of 
hardwood. —Fnaxx M. Dugan. 


How to Build Corner Cabinet 
(Continued D 


stops and back post should be bored with 
holes about 1 in, apart to suit sina shelf 
pins, Leave at least 3 in. unbored at top 
{ind bottom, Bore all exactly alike. 

“To assemble, apply good liquid glue 
lightly'to the rabbet of one post and t 
the edge of a piece of wall board, which 
should be the same length as the posts 
(17 in.) and, if the rabbet is ax shown in 
the accompanying drawing, 734 in. wide 
‘The edges of the wall board should be eut, 
parallel and square, Use short brads to 

fasten the wall board to the post. Repeat 
i with the other eorner post. 
ie ml help in attaching these parts te 
the back post to nail a piece of board 5 
eStore el 12 NEW 
bench. Upon this place the back post Job Plans, Too! 
face down. “hen ail onthe wal boar rr 
from both sides, after applying glue. If | Eve tePsseh. Ne 
both sides are the same width, they will | maty men vast sdation pemect 
not overla Tira Ther as 

‘The top aud bottom are now bradde 
to the posts and the stops are glued in 
place. Fit a piece of cardboard loosel 
Inside the case as a pattern from which 
to make two or three glass shelves. 
Double thick window glass is heavy |y6_ Shenton Wine Deak 
enough, although plate glass is better. Dat Char 
By rubbing the front edge of the shelves 
ona hard stone with some wet sand on it, 
the sharp coriers may be ground off. 

"The door may be made as shown, with 
a raised panel, of a plain panel of wall 
hoard can be used if the ease is to be 
painted. Another method is to rabbet 
the door stock instead of grooving it. 
‘This permits the use of a mirror. ay 

‘The stiles and top rail of a door of thi 
width should not be more than 134 in. |* $ 
‘ride, and the bottom rail 2in, ‘They will |” 


bbe Jn. thick to come flush with the face 
of the posts. Mortised and tenoned or 


areata’ 
Cais Meroe 


y 


doweled joints can be used. Hang the 


door with small butt hinges and add a 
glass knob and a friction ball catch. 


GLUE 


J 


HANDIEST TOOLIN YOUK WORK SHOP| 


(OU Salem Ship's Cupboard 
‘See LePage's Book, pot 


How to make your own 


Household Furniture 

LePage’s Latest Book Shows How 

—for Yourself; for Christmas Gifts 
ages latest book, the new “Thind Home Work 
Book,” consias complete, canto fellow dns 


for making 0 attractive pieces of household fur- 
of which, 17 are entirely new and never offered 


This year the designs are divided into three groups. 
One froup is based on famous old colonial piece, 
ver group follows the furniture in popular demand 
American homes of today, The. thind. group is 
fas moderistic furniture, showing the fnfuence 
othe modern skyscraper set-back. architecture. of 
New York City.” ‘To buy 20 auch pleces would cont 
about $reom, You cam make thent for a fraction of 
{ht yet be the owner af truly fine furitue. 
Designed by Expert 
Ail the design, dimension drawings, actual pieces and 
Photographs were made by Wiliam W. Klenke, Tn 
Reructor in. Woodworking,” Central Commercial’ and 
Manual Training High School, rk, New Jersey. 
ao the designer ofthe first two LePage’s Hooks. Each 
project and the directions for making ie ae prety 
practical. 
ESCH project is presented in three parts—a photo- 
graphic ilstration of the finished project, a complete 
rension drawing of its parts, ahd simple: e4s)-t0- 
follow, step-by-step dicectiona. 
Tn addition to the three pleces shown above, the book 
includes the following: Cape Cod. Chest of Drawers, 
"Tables, Lady Washington Sewi 
Book Shelves, Desk, Table, and 
ice Screen, Smoking Table, Caned Side Chair, China 
or Wook Cabinet, Magazine Carrer, Vanity Case, 
ook Stand, Femery Stand, Folding’ Sewing S 
Plymouth Bull-in China ‘Closet, and 
Checkers Table, Where eee could you get complete 
rections for taking all these for aly’ 10 cents? 
Send 10 cents for this NEW LePage’s 
Home Work Shop Book 
Simply use the coupon below, sending it to us with 10 
cents in coin or stampa, and we will al once send you 
copy of this latest LePage’s Book, postage paid. 


Remarc eer 


AGE'S|= = 


Preae ang se he fallin JF andar 
mie Sapa eh a, an 
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Helps for the Home Mechanic 


‘on bolt will 


SHEETMIETAL DISKS 
(cur IN HALVES) 


November, 1928 


Puttying Windows 


Continvel from. 


While this putty is also used for steel 
sash and gives first class results, red lead 
is considered even better. It is mixed 
with dry whiting or dry white lead in the 
same way as the white lead putty. Tt 
may be colored dark with dry lampblack, 
raw umber, or other dry colors. 
For puttying sash you will need, be- 
ides a putty knife, either an old wood 
chisel for working 
fon wood sash, oF 
a stecl wire brush 
(Fig. 1) for clean. 
ingstecl sash. Steel 
wool and No. 1 
sandpaper are also 
useful on rusty 
steel sash.” For 
the actual paint 
ing, you will re- 
quire a round or 
oval sash brush 
(Fig. 2) or a flat 
sash brush aout 
2 in, wide. Some 
fn apeciat mandie ee sort of brush for 
dusting is needed. 

‘The preparation of wood sash requires 
the removal of all loose putty and the 

plication of a coat of paint wherever 
the pth come aan working 98 
steal sash, scrape off all Ioose paint with 
fa putty knife oF steel wool, and remove 
the rust with the steel wire brush and 
sandpaper or steel wool. Liquid pai 
remover also can be used to advantage 
when considerable paint must, be taken 
‘off, as in cases where the inside of steel 
sash has been painted with flat wall paint 
Without a proper priming coat. 

“The first cont on the bare metal of stel 
sash, always should be red lead and lin- 
feed oil, ready-mixed iron oxide metal 
paint, or other rust-inhibitive metal 
paint, Then the second and third coats 
Inay be any first-class paints such as are 
used for wood. 

TE is especially important to use rust- 
inhibitive paints for the first coat on metal 
‘ash in kitchens, bathrooms, basements, 
‘and rooms where moisture is present. 

Tin double hung (sliding) windows tinere 
probably is only one rule that is generally 
followed by painters: the sash bars are 
painted first. After that the stiles (side- 
pieces) and ihe top and bottom rails are 
painted. ‘The windows are usually 
fd while closed, no attention being pai 
the surfaces covered up, such as the check 
rail in the center. ‘The runways generally 
age ot painted. except the nay below 
the upper sash. When the sashes are 
tnoved much, the runways are oiled with 


Fig 4 Rasor blade 


boiled linseed oil. 


ly the face of the sash. While the sash is 
‘open, the window frame is painted. It is 
best to allow the windows to remain open 
while the paint is drying. 

‘Whether one is painting windows, 
doors, wood wall panels, or furniture, it 
is usually best to do the center parts 
first, then the molded edges, and finally 
tthe flat surfaces. 
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Make Woodworking Your Hobby and Turn It to Profit! 


COMPLETE OUTFIT INCLUDING PLANER, SAW, LATHE AND 
ELECTRIC MOTOR AND MANY USEFUL ATTACHMENTS 


SANDING, BUFFING, 
GRINDING, ATTACUMENTS. 


FAST—A CCURATE—COMPLETE 


Every kind of woodworking operation 
This is a COMPLETE all-electric shop to use at home or in 
business and it costs a lot less than most other outfits, You'll 
find the Workace fast and accurate for every kind of wood- 
working operation: planing, sawing, turning, drilling, grinding, 
sanding, buffing, etc. It saves time, does better and cleaner 
work, too. 


«++. includes everything 
fective parts for one year. 
Become an expert wood 
worker—make tables, 
chairs,stools, screens, lamps, 
lattices, fences, cabinets, 
doll houses, book cases, 
chests—make woodworking 
your hobby and turn it to 
profit, as hundreds do, 

EASY TERMS 
‘Terms are all in your favor. 
Small down payment brings 
the Workace COMPLETE, 
Monthly payments so small 
you'llnever miss the money 
Many pay for their Workace out of 
profits it makes—so can you. 


Amazing low price ..... 


Materials and workmanship 
are 100% and the design- 
ing of the Workace is strict 
ly professional. Woodwork- 
ing plants, pattern shops, 
carpenter and cabinet shops 
all over the world use Wal- 
lace equipment. 


The Workace Woodworker 
has power, strength and ca- 
pacity to handle quickly 
‘and economically any job 
you'll ever want to do... 
mitering, tapering, rabbet- 
ing, beveling, slotting, turn- 
ing, cross-cutting, ripping. 


‘Gitte with separate 
Pua. 


Every 
unit works from the motor— parts 
are sturdy and well fashioned. 
The regular WALLACE GUAR- 
ANTEE assures replacement of de- 


Send the coupon now and we'll see 
that you get full details immediately. 
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BLADES THAT LAST 
LONGER ARE CHEAPER 


POPULAR SCIENCE MONTHLY 


Two Cubical Puzzles 


(Continued from pase 82) 


laid (Fig. 4). H and E are placed back 
to back and fitted between B B so that 
the lower 3¢in. cut on H binds C G 
(Fig. 5). A tier of blocks D G G Dis laid 
‘combination (Fig. 6). ‘The block 
F js aid over G from the side so that ite 
le projection fills the ¥in. cut 
H (Fig. 7). ‘The two blocks A Aare 
placed as in Fig. 8. Another E block is 


“The second puzzle is assembled some. 

differently. It is composed also o 
cen blocks: B BB BD DEE FF 
TITKKL. K is taken first (Fig. 11) 
and two B blocks are fitted into it 
12), On K the block J is 
13). Another 


STAR HACK SAW BLADES: 


These blades are in general 
use on every kind of cutting 
work.......they last 
longer, cut faster with less 
breakage than ordinary blades. 
For this reason users of hack 
saws have found Star Blades 
to be the cheapest and best for 
the general all-around use. 


‘There is a STAR BLADE de- 
signed to meet every cutting 
need and should you have any 
cutting problems, write us to 
send you free blades that will 
do the job. 


Your hardware dealers can furnish 
(you with STAR BLADES. 


Clemson Brothers, Inc. 
Middletown, N. Y. 


MAKERS SINCE 1883 


Star Hack Saws 


¢ 
(Pig. 


ting and 
TIK. One 
jown in place (Fig. 14) and the other 
about, to be inserted. One D block is 
placed on each side of F F (Fig. 15) after 
which the two J biocks are pushed in 
about 34 in. to allow for the insertion of 
E J, placed back to back. Tt is best. to 
insert E first with its central cut engaging 
the ends of J J, and then the J 


(Pig. 15). EJ and J J can now be pushed 
baci 


into place, and another E; block is 


the slot engaging J J 
en invert key block Le 
tions embody prin- 
different arrangements. 
of these blocks is given to a 
is pomible for to tell by in- 
Spection whether there will be internal 
paces or not, as with the Chinese cross. 

‘he cubical contents of the assembled 
puzzle equal 312 small cubes measuring 
each way half the width of the } 
blocks. i¢ cubical content 
dividual blocks composing it, if solid, 
would be 672. ‘The difference is 160. "This 
epresents the amount of the material 
to be cut away. Hence the numerical 
value of the block ust sum up to 160. 
Af greater, there is internal space; if less, 
the puzzle cannot be assembled. 


Ball Feet for Tr: 


ENTLY I made several 
‘and other novelties from 


the location of the 
distance between them 
joles clear through. 

les slightly 


tina spot about 34 in. in diameter on top. 
Place one of the holes over this spot ans 
spread the solder well around the inside 
cxige of the hole and over the tinned area 
‘on the ball, filling the hole level with 


| solder —Stemwoon J. Gee. 


{Raich c  e 
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| RNIEE No meses 


A Remington 
Knife for Electricians 
and Radio Fans 


juse what electricians and radio 
tinkers have been waiting for. 
Can't be beat for scraping insula- 
tion from wires, making connec- 
tions, tightening up, doing odd 
jobs. Has onc 3-inch sheepfoot 
blade, and a 234-inch screw-driver. 


‘The blade is forged from high car- 
bon steel, razor sharp, ae holds 
itsedge along time. One side of the 
screw-driver is ground to a cutting 
edge. Safety catch prevents screw= 
driver from closing when in use, 
Nickel silver bolsters, brass linings. 


Ask your dealer to show you 
the Remington Radio Electrician's 
Knife. Note its hard, handsome, 
cocobolo handle. Test its razor- 
sharp blade, Note the screw-driver 

«see how strong it is. Knife 
No. R4548 is a wonderful value for 
Si.00. If your dealer hasn't it in 
stock, send us his name and the 
price.’ The knife will be forwarded 
at once, postpaid. 


REMINGTON ARMS COMPANY, Inc. 
{Originators of Kleanbore Ammunition 


25 Broadway New York City 


Remington, 


KNIVES THAT BITE 


1925 R_A.Co 


Sport Bodies Jor,Fords 
3 


ZACTORY PRICES! 


oe 


SPORT FACTORIES, Aurora, 


A SHIP MODEL FOR $4 28 


‘The World's Largest Builders of Ship 
‘Modals wil apply pou witha ec 


zest 
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Uses Metal Cover to Bank 


in Heating Plant 


MY BOUSE isa warmly built 
tage. A hot watersy 

coke furnishes the heat 

‘ago T adopted the plan of by 
ight with ashes, ‘Then the 
‘metal cover mi 


Thad sheet iron cover ma 
id be pushed diagonally through the 
feed door. ‘The shape of 1 a slightly 
‘oval. When in use 


teat year I had sees 
iH ers made of 


‘Cutaway view sho 
Ing the cover tm place 


ture of the living root 
the morning very be 


¢ todispose of the surpla 
iavelful of coke, partly clone 


‘ 
throw ina 
the draft, 
hour or 


tre close except the check dan 
f the ‘belle, which ish 


tor | 
which time T go 


le gases so removed that 


bout Tite remains except pure carton, With 
Tean fill 


J rom uo 0) 

‘wood matches th 

ien weil ole, 
ol rade "Apply it with 

ton cloth that has Deen. washed. and is 

fectly free from lint. Ttub the wax back 


et the pieew stan 
Tus evaporate 
A good rubber for this 
coe u pie of word by by 
Foti on toe se und ore all of Sa fact 
ges with slayer of cotton from 34 to 
HE, and covered with strong cloth ack 
Tock, hala wp the eds 
tnd ends, Place over the rubber lowe lth 
“You will tthe rubbing is strenwousexer- 
the result wil bea polish to delight 
those who appreciate a Beautiful patina 


In his next article, the seventh, Mr. 
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The NEW Sudon 


Give It Your Own’ ROAD TEST" 


Smooth, silent, quick on 
the pick-up, and quickly 


Go to your stopped. Here's an entirely Try traffic for 
dealer’s, he'll new motorcycling sensation a few min- 
let you take utes. Easy to 
the new Indian4for aspin. ~ “lock-out” the clutchwhen 


Give it your own “Road 
Test”. 

Take one of the old familiar 
runs and just compare the 
performance and pleasure 
with any motor you have 
ever ridden. Give it a little 
more gas on the last fifty 
feet of that long hill and 
the surge of power that 
sends you over the top will 
make your sporting blood 
tingle. 

See howsmoothly you take 
the sharpest curves.—Low 
saddle position and weight 
close to the ground. 
Braking power will bea rev- 
elation. You can stop 
quickly and smooth- 
ly. Added safety. 


you stop. Spring clutch 
foot pedal. 


Sound the horn. That's a 
real horn, too. Pierces the 
air with a clear vibrating 
note. 


Stop by the roadside and 
look at the improved con- 
struction. Strong, compact, 
and every part that should 
be accessible is accessible. 


We'll be glad to send you 
by mail a handsome folder 
showing the new Indian 4 
—every improvement is 
pictured and every feature 
is fully described. 


Send folder on the new Indian 4, please. 
Also give name of nearest Indian dealer. 
(check only if unknown to you.) 


Send for this Husky Electric 
Home Workshop on 10. DAYS’ TRIAL 


Malthe e 
Bhp for i 


lowloarn haw you ean have thid bie compte Delt Page 


hase fot 


tual working esodsona 
ea you to hale te 


Wd Exclusive Delta Features 


1, Power, ona ras 


Veai-e7 skeen 


et 
Only side 


7. Det MSFT 
iZeuuet wie. 


Model Airplanes 
‘That Fly 


is 


Br Ta eee 
Seats aay 


Graton, are ew mabe end hy pens 


Remintrsse—— ™ 


‘The Mount Carmel Mfg. Co. 


Devt. 8. 


SEND FOR FREE CATALOG. 
© This seal on an advertisement in POPULAR SCIENCE MONTHLY signities the approval of the INSTITUTE OF STANDARDS. See page 8, 


Mount Carmel, Conn. 
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Making Arbors Is Useful 
Task in School Shops 


IAKING an arbor isa school ject 
MAI valves the we of — i 
imceaons. Arbors of 


Hinck, sa, srber. hammer, center 
‘Punch, combination center drill Inthe dog, 
‘engine Tathe, Gin, steel rule, fle, and in 


File flat spots 
acters. 6. Tough turn 
Finish turn }y-in, diameter 


See. “T 


tly. 
‘Some arbors are made from tool steel 
‘These are turned 010. in. oversag, 
hardened and temper, after whi they 
‘ground to size on centers. —H. B. 


Spotting, Sawing, Stamping 
(Cetin rom pe 8) 
eal cat ug it advil to set a short 


cd pin ino it oppoats the serew in th 
fmovabl aap, and to Yond the ens of bath 
ont contact on the 


iar ot ge 
locks use! or the 
Killed lenin of 
vice are that 
PSUS pare Mi nctned nace be 
Tetled and that the spots are alway tru 
0 thatthe lathe test indicator can be reed 
the location is centered 
exw Sra 


WHER a zoe of is of sot tar 
ack hare to bec of te rae ng 
sch tine lb sed seve re 
Scien epee is Oa pees Sst et 
Shown in Fe. 8;page86. Alam can be forged 


[At the beginning of the operation, the bars 
fare sot with their ends flush, and the clamp 
tightened. When the first series of pieces are 
cat off, the group of bars is moved forward as 
it'it were a single piece —H. L. Wi 


YX "THOSE occasions when w small 
iyo apd at a eed 
shop not provide il ety ie 
pot (tare then ont with ‘faple ton 
Eiri he power vith 8 alee bam 
Pie 4 malay car the motieds A oe 
ook is made with a clearance hole through 
trhich the stampel pieces pase To the top af 
This Block is screwed a tokatel die plate with 
{bole the shape uf te article to be punched. 
‘The punch i attached to Mi to 
berstruck with a hammer. 
"Two dowel pins are provided to insure the 
alignment of the panch with the 
Till he a lowe Bt. "The die pate 
iladened snd tempered. ‘The’ pel may oF 
tay not be hardened 
Probably the bet way to construct the ms 
sembly isto complete the die portion and Bt 
ie lang and dae, th the 
the dic, the licks for atsching 
Tie porch tothe plmger eam be deed through 
the ‘punch nd foto the. plan al 
take certain that the punch wil line up with 
the die 
‘For sft metals, both the punch and the die 
can be made of taachine steel and casehant- 
ned for see, however, ts best to make at 
Feast tne die of tool stecl—J. . Dowsur, 
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Mississippi Steamboatin’ 


(Continued from pose 55) 


See tne inverted view of the stern on 
‘ cut is made on the outside to t 
(town on the side view of the stern, page 124). 
From aft to this line a foreand-aft cut is 
made, leaving an upright sternpost on each 
Forward of this cut, the hull is rounded 
‘until the side is again vertical at 2 in, from 
the stern, 
‘At 14 in, from the outside edge of the stern 


rll almost as far as the lines B. In between | 
them the wood is eut away to form a double | 
ceurved arch, which is deepest at the center to | 
tonform to the line of the bottom of the hull. 
‘This ia almost impossible to deseribe, but the 
Jomer photograph on page 5, the drawings b- 
low 


posts standing, The dec! 
feross to the outside edges of the sternposts 
‘The two side horns project 

‘The stem (at the bow) ma 
of the solid hull, but it is 
tay’ put on another pice after 
Avery thin keel may be added, but it is so 
alight that 1 omitted it on my model so that 
Pied would lie dat, ‘strip of wood oF 


et without changes in 
¢ MAY nee taibes 


Kuprox equipped, your present 
Present peeked give you a Per fine 
ration. Everything your radio did before, 
do even better. And there's nothing to bother 
about ... the entire set turns on and off at your 
ight socket. The Kuprox A. C. Power Pack is 
a permanent addition to your set that will double 
your radio enjoyment. 


Several models are offered. One that supplies all 
radio power for any size set. Or separate fila- 
ment and plate models for those who desire this 
form. And an efficient “A” model that supplies 
filament current and will operate in conjunction 
with any good “B” eliminator. Priced from $32.50 


Siren A PRAWING. 
ae hire | 


‘30 LONG 
a. 


curring He see up. See the various models at your radio dealer's. 
Witt SPOKE SHATE P Or, if you first desire more information, we'll be 
/ glad to send it if you will write. 


for operating television receptors, which require perfectly 


ro ‘TELEVISION! Kuprox A.C. Power Packs are necessary 
# smooth D. C. current for motor supply, filament, plate 


tnd glow circuits 


THE KODEL ELECTRIC & MFG. CO. 
Formerly The Kodel Radio Corp. 


500E.PearlSt . Cincinnati, Ohio 


a UPR POWER PACK 


heer cut and the carving ‘completed 
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od and 

Fittings as | 
Aids toModel 
Ship Builders | 


ee 
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Mississippi Steamboatin’ 
(Contin fom rae 13) 


VATION OF BOW 


RIFLES make pefeccon bur 
makers of ship models know 
from first hand experience 
Many 2 model thac i beaueifal 
in hull and spacs is spoiled by 
the fittings being out of propor- 
ton or poorly made. 


idvertisement we have go Bam 
roiiced just a few of the }i*sat 
ep just a few ii 
fears of fiecings that are avail 

ble at Boucher, Inc. Our book= 

Je, Scatm Monets, shows ex 

tly how these fittings. look 

izes, materiale 


wool td Particular mal: Bouchet 
an supply your wood Tequitemencs ina 
fost al Eater Below is lsted wood te 
sire fora patitlar molel with prices 
White Pine 
ox} inches J inch thick 
don} tnches—34 inch thick 
Holly 
Dt ioches—1g iach thick 
4x) inches Ig inch thick 
Other Woods: 
Write wif you deste some particular kind 
and size of wood and we wil he glad to 
Ghote you a pice, unc or eat to shape 


Send for Booklet "Scale Models”” 


“Thi bootir—$cALE Monet 
sa oa 
ag Remsen i 


290 


hae type of ipa 0 


qmens—ticoul ib tp fr which ples wad me ime 
Wiyom seme ltd is, Send Nobel 


stripe of deck 

project accurately from the 
parts of te hull. ‘The deck should be 
vd lightly nailed to the hull. 


i ‘mode | 
U'prefer to tse avery hand, sh 
Pencil, but any Dat-to-sharp point will do It 
{ie lies are then penciled and Tightly sand- 
Paver Sonne prefer $0 rab pnt na 
then sandpaper the surface down, but itt 
tunnecewary work for thie ind of model. The 
i fom to / fa, apart. 
of the engine house (to 
bers ill: project to 
Dentin om page 185) 


TREATED V 


WW OP DECK OVERNANG 


Man Deck 


TWERTED VIEW Ge DEER OVERTANE 


‘How the deck is prepared and slotted at the 
sera to allow the connecting cade works | 


“*} 
6 DAYS" I 


‘TRIAL 
\! 


fae Berdaa 


workshop 
Our in the garage, inthe atic or 

downstairs tometer 

couple flashlights andy “then 
Ready for the tines when so 
need an extrarbright eye af oe 


to help out. I'd have them, too, 
as a fire-prevention me 


that always collect don't n 


much encouragement to cats 
serious fire. Give me Eveready 
Flashlights and safety. 

‘The flashlight habit will see 
you safely through many a dare 
situation. You can't begin too 
carly, either, Get an Eveready 
today and promise yourself to 
luse none but the very best of bat. 
teries in it. They're Eveready 
Batteries, ofcourse. The kind 
that lasts so long. Extra-good, 
Packed with a BIG load of light. 
Always dependable, never - fail 
Evereadys. Remember them when 
you reload a flashlight, 


ton 7 Ducacher Band nstrament 
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Old Pliers Adapted for 
Holding Thin Pins 


Bil fn these pant where 40,000, 
) ther tine South feed Breton ba 
Savetacn manafactured forthe United 


States and 78 Foreign Countries. 


| Easy Payments if Desired 


‘A pleve of fat stock solered tothe jaws of 
the pliers aids in holding small ound sock 


FROM 4 pai of llr i << 
atting edges an wort jr nx 
‘ist made an ideal tool for holding any length: > 


a n 1076 New Mc 
of small size for soblering.barden-  g+x254"JunioeBack Geared @ peg) Coad band GUT Sound Quick Chance SEQ 


Screw Cutting Beach bathe 
Other Popular Selling Sizes 


broken | | 


pliers, he bent over a length of flat stock and 
i 


Pyweated it othe fags cn rte aor The ries of Pops ting So wth Comes 
‘Then he drilled a hole through the flat stock to “and Equipment 
tae the or mctiste meena te cee 
opted kee ane ones ee oe oxy Mlle SO aTOOD 
tipped only lightly.—A. K. Brxs, 10 Ibs 32.0 402.00 
Unusual Carrying Box Has ievxs’ 20g tbe BO 57000 
Handle at One Side 410 x 4” Quick Change Gear: Also Made in Silent Chain Motor Drive 


RDINARY tin hoses, ia which various | Fee Used By America’s Largest 
kel rv wel ic or Industrial Plants 
‘carrying boxes in the shop after tl mds ave been ‘The best if of the quality and accuracy of South 
cmptied of their orginal c pecal Bend Lathes is that they are used in production, tool 
‘boxes of this kind are illustrated. Bach of these room work, and in general machine work by America’s 


Jas only one han- Haeeest indistrial plants, For Example, General Eletrie 
alle, male by pasi- Western Blectric Co,, Packard Motor Co. 
ing’ length of Stamos: Gon Howtaile Bagwecrig 


Falting Machioe’ Con, Back & Decker Mig, Con 
International Harvester Co,, and in many departments 
of the United States Government, 


Free—Write for No. 89-A Catalog 
describing 210 sizes and types of New Model South 


Bend Lathes. Check off in the aquares below, indicating 
Lathes in which you are interested, 


1D 9 Junior Lathe H Meahserate tat 


ap HOU 
red holes 


{he ade and tying 


i ‘Tin boars with eather 
‘where it in impos. in,bowws with eather 
| sible to push two of them ‘te be 
trwek, Because — caried inne ‘hand, 


ie handle one man can carry four 

1 he be atone in i ahh he 

Areeht of Ube contents bokis each pai of bones 

lone together when the hale are ripped 
ite 


‘How to Run a Lathe, 
‘Auto Mechanics’ Service 


Book, 25¢ 
0 18" Lathe 1 Brake'Drum Lathe Circular 
SOUTH BEND LATHE WORKS 


‘Main Office and Works 
‘852 E. Madison St., South Bend, Ind., U.S.A. 
‘New York Clty, J. E. BEGGS CO., 183 Centre St. 


Carried in Soh engl Deer tn Printoat 
Ste-Gitce Throushout the Word: 


Mississippi Steamboatin’ 
(Chive ram ze 12) 

‘These plees are 814 n-long and are sha 

a 'shown on page 126. They follow Ue 


A definite program for getting ahead financially will be found on 
‘A’ Ye-in. molding is run right around this page four of this issue. 


TravelOn | WANT $1900 A YEAR? 


to shape, Bat the ret ean be 
aod ghond nod fed with 3 

“Uncle Sam’s’’ RAILWAY POSTAL CLERKS 
Pay Roll Mail Coupon Before You Lose It 


‘Nearly everything that ha 
ve to be put in position before 
ith the deck above. Particulars 


larger 
scale may want to make a working model of 
hher.. ‘To do this the main deck should be in 
two pieces. One, ana swith all the super 
structure erected on it, should be made to lift 


off, while the center portion remains fast to 
the hull and carries the engine atid boilers, of 
whatever mechanism is used 


© TH 


PocketGen 


You are always 
sure of the right 
time when you 
carry Pocket Ben, 
the famous Westclox 
watch, It’s the kind 
of timepiece any 
man can be proud of 
«++ long life, good 
looks, reliability— 
real value at $1.50. 


Bilt by the makers of 
Big Ben and other Westclox. 
Sold everywhere 


WESTERN CLOCK COMPANY 
La Salle, Illinois 


Auto Clo 


How to Open Stuck 
Window Sash 


Paste this Home W. Refer 
ence Sheet, including the head 
tlom marked 


HEN the lower sash of « double- 

hung wooden window—that is, an 
Aiding window—aticks, how 

‘opened and remedied ? 


1. Find out why it sticks, if posible 
eld by" fila of palat oF varnish, does it 
appear to have been ited too closely, has the 


ordi 
can ie 


wood swollen badly, or may the fault be 


ini to al three? 

2. TI paint i the exuse, tap the sash, the 

stop strip, an the stool exp (ten called the 

ined al) Tightly to break the fn. Use 

‘rood (0. prevent, hammer marks, 

strike lightly with the hand under the 

top, oF meetings ra. This should start. the 

‘Perhaps rapping sharply downwant on 

the end af ech te or seplece Taay break 
| the paint film of that joint 


very carefully between 
lower ral of the sash 
ail 


strips at each side (sce the following 

how to remove sash) and plane a few shavings 
the entire length of the back edge ofeach. Take 
more off above the lower sash to allow the 
sash to slide upward easily once it has started. 
Also ease the outer ege of the stool with a 
inullnose oF rabbet plane and chisel if the sash 
sticks at this point, as it often does. Touch 
the edge with paint afterwards, for it is ex- 


New Westclox | Pmt © i rete wie tie lover at's | or 


‘8. If the weight cords are pulled down as 
‘as possible. and allowed 

Simultancously, the jar may start the sash. 

How is the upper sash loosened? 


4 above. Gentle tap- 
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Ten Mile Eyes! 


10 Pt 
21% 


“Cheap at $50” 
Soe Navy Man 


Do Away with 
Handsanding 


‘to snap back | 


‘ction of belt. Bands five anes 
{aster tha by band. ‘lao for re- 
wood 


chet, Noor 
ruled (0 


“suveElite Diamond 


SENDIT BACK! 


at 
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Stuck Window Sash 


and stile joints are easily broken, it should be 
‘voided if posible, 

"2 Pry down powerfully on, the outside of 
the window at the top, over the ends of the 
Miles (sidepieces). Use the chisel more gently 
to pry between the sash and the blind stops 

‘utside stops) on both sis. 
Tn stubborn cases, remove the lower 
sah (ete alae i) a rad 
‘hisel to spring the parting strip as far as 
pes em the d'or groove it which 

ted. Thin strip. weparates. ti 
fewer mah we Uy are ding sot ees 
the vertical joint as nearly wea 
posible. 


How shi 
of the s 


Id one prevent a recurrence 
king? 


Plane the ees of the ssh, either upper oF 
Tower, ithe evidences of friction shaw that 
theta to wie” Hf they do ote 
ning, apply ‘taleum powder “oral 
Tinaces wht, may stick with '«parafin 
tale or hard somp. 

sat 


ible to 
‘oat if a 
of dry weather will be nufickent to cure 
trouble. A. Ke 


How to Remove Upper 
and Lower Sash 


FLOM, oul you remove the lower 
sash of a double-hung window for 
replacing broken sash cord or glass ? 


1, Remove the left stop strip A. by pref- 
cretice, as this will allow ryghthiind work. If 
the cord on the right side is 


the serews are removed. Do 
Il piece of wood to 


the tapping isnot suficent 
Ht the strip is ‘nailed on instead of fastened 
with serews, begin at the middle with a wide 


How typical wooden window feame i 
‘made for « double-hung or siding se 


chisel and py it carefully away from the cas 
{ng Beau of the hardened’ putty or filler 
inne nail holes it i best to pry the stp 
Heit off and either pull the nail out thryusk 
te tack or cut them off. Any attempt to dete 
the mals through te face is lt certain to 
tar the Gish ‘Spring the strip out from the 
Genter which wil oren ie ‘tad veka 
the ends from the stool and the ader to pre 
‘ent nratching the nish of the stool exp © 
“and the heal Sop stip. (Culnned on 


© Thine 
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"Biccerc Dnt wine de 
slinches and Misck & 


A serviceable metal tool chest with a Black €# Decker Half-Inch 
Special Electric Drill in the lower compartment and the drills, 
augers and hole saws in an automatic tray which lifts up when 
the chest is open. This tray is sealed tight by the cover when 
the chest is closed, so that in any position the contents cannot 
spill out or get mixed up. 

With this Electric Tool Chest you can bore holes in metal, fibre 
or wood from \/, to 3 inches. 


Write for information regarding our No. 1 
Eisctrig Food Chest at a slightly tower peice 


On Sale by the Better Hardware Stores 


BLACK &# DECKER 


Toronto, Ontario, Canada TOWSON, MD. U.S.A. Slough, Bucks, Eneland 


GEARS 
git toe Beeal 
Sees 


‘Wie for Catalogue 216 


AIRPLANE 


eT SEE NOTONR wv, 
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You never know when or where 
you may need SMOOTH-ON NO.{ 
ers so keepacan 


P| in the house 


A sob. block of ice dropped on 
this icebox handle, bent the cast brass 
lever, stripped the screws out and 
splintered the wood, As larger screws 
could not be used and the lock could 
not be shifted, a new door seemed 
necessary, Instead the owner fitted 
the splinters back, filled the screw 
holes with about 5 cents worth of 
Smooth-On No. 1 and put back the 
‘screws. When the Smooth-On metal- 
lized, the lock became strong as new. 
‘The repair will last as long as the i 
box. 

Any handy man can make hun 
dreds of equally practical home and 
automobile repairs with Smooth-On 
No, 1 and avoid a repair bill every 
time. Use it to stop leaks in steam, 
water, gas, oil or stove pipes, mend 
cracks, breaks or leaks in furnaces 
nd boilers, radiator, tanks, sinks, pots and 

ils, make loose handles ight on” umbrellas, 


Automobile. repa 
Making bursted water jack 


aiccfemate PAs and pumps good a8 new, 

7 sin radiate, 

“exhaust 

Fines, making a fume-proof 

jane between exhaust pipe 

and tonneau heater, ght 

H] ening loose headlight posts 

Keeping grease, cups, hub 

EP cape and nuts from looken= 
ing and falling off et. 

Weite for To et perfect results, 


awrite to us for and ae the 
oth-On Repair Book. 
Get Smooth-On No. 1 in 
7-08 E4b, oF $B. tins at 
ny ‘hardware store, or if 
necessary direc! from ws 


Smooth-On Mfg. Co. 


Dept 58, S74 Commanipew Ave. 
JERSEY CITY, NJ. 


SHOOTHON 


SMOOTH-ON MFG. Co., Dept. 58, 
‘S14 Communipaw Ave., Jersey City, N. J. 


Please send the free Senonth-On Repair Book. 


FREE 
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How to Remove Sash 


(Continued fom pase 127 


% 


ily 
$s5eR aS 


z 

¥ 

z 

1 

id 

Ht 
Eiri 
bbetese 


which usually is fitted as at F, so tha 
be taken out to reach the weight. 


How do you remove the upper sash? 


1, Remove the lower sash as just described. 

2 Lower the sash until it rests on the sill 
‘or as far as the cords will permit. 

3. Remove the parting strip @ from the 
xroove in the pulley stile or jamb H. If the 
Strip is held by paint or varnish, loosen it by 
the method described at the beginning of the 
answer to the previous question. Usually. the 
left strip will be more conveniently handled. 
If necessary to pry it out, use a thin-edged 
chisel and pry carefully where the cfisel marks 
will not lye seen oa the inside. Work from 
the part of the strip which you find you can 
loosen most easily. 

4 Remove the conls as deseribed for a 
ower sash—C. A. K, 


How to replace broken sash cord and 
how to put ina new pane of glass are 
the next topies scheduled for publica 
tion in the form of Home Workshop 
Reference Sheets. 


Antiquing Ship Models 
ONE sts han tak for the exinzrig 
hip model salingttogirehishitoert 


{bes can be wed, although Thavefound small 


temeent cans of” hound 
wa 

‘Obtains can of flat varnish, son 
called "velvet fnish’” varnish, aod a small 
Smount of dry lampblark. Mix level tea- 
‘ponnfal of lamphack i half pnt ofthe fat 
armah "Add he powder drecty to the var= 
1h without frst. diclving tn tarpentin, an 
tndinarily would be done. “Apply ts mixture, 
thoroughly ster to the misiel and brash it 
well ino all corners and angles "The small 
Inmpe of lampblack break under the pressure 
of the brush, giving a streaky, weatherbeaten, 
totigos apposrancs 

Wit tte method, iis mot necessary to rub 
down the gown athe varnish Self dul 

Hodis el capper skips figs, whalers, 
barks, and. other relatively modern hi 
sould ot, of course be antiqued but 


paint serve very 


November, 1928 


ppc, 


GYM JUNIOR CO. 


Real Model 
AUTOMOBILE 


cd rovere ges hi, 
cach, deena tering nacht 
“expanding brake You can Bld 1k 
yourself with your own hands. 


MECCANO COMPANY, Incé, Div. K-1 
Etabeth, NJ. 


‘THIS OFFER WORTH 10¢ 


All-MetalPla 


ne 
Build and Paint itYourself/ 


Peal 
Et 
big thd 
= 


FENG SOMONE Wes 
saree pu postinaa 8195 td te 


‘osu Yo Sed 
rice $1.00, 
POPULAR SCIENCE 
250 Fourth Avenue 


x 
‘New York City 
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Trick-Performing Puppy 


Select a well-shaped, well- 
et cen meee 


feet in place with wax such as is used. 
in fruit canning. Only the wooden parts need 
Te painted. 


T° MAKE the funny man shown in Fig. 4, 
the Baap ‘Popars th logs nd Tat ued place 
the pivot for the loge absat two thirds of the 
wry up these of the box 

Mo igttpenny nel wil form the pire 
‘Two selon of ed peas are wed ts pacers 
ase of th Tear ed 
‘on the same pivet- fhe bottom of Ue fot 
fr lightly rounded to allow the toy to rock 
Back and Yorth "Bright color sould be wed 
for painting the finished toy. 

‘Wen tte doen a, line of about 15 


agora ei eee 
sear eth er ire er 
Sc pets So 


may be obtained by adjusting’ th 
different positions —P. C. Hi 


ows of the flying 
ming one of 

n Fig, 3. IE the roller is 
rery long flights can. be 
up te propeller wil 

toa peat hight he! propeller mut, how 


rwalistic move 
Te will shoot * 


the looped trigger fe 

from the butt of the 

hen « sinall oop fa about 

he pi. a drop oe folder 
this 

ina slot in the underside of the gun. 


ie pin 
ves 346 


‘enter 
where the two legs come together. 


Tooped pit 


‘One end (the end with the head) is the real 
ile the other end moves the releasing 
fa 


add, nol unt 

Feleaaing pin is just. long enough 30 

Catch a tity loop of wire on the bowstring. 
‘The | 

with 


Repairing Ukuleles 
HEN o uu, tnaj, mandolin, snk 
ine lotramen ‘il not predece otec 


pews, 
tive strings, frets not accurately placed, 
‘or nut too high from the fingerboard. 

Conan peg re likly to sp after having 

nes: they ean be en 

Inrged by botigg Use ba woke It the pope 
are of the nonslip style and will not work, the 
threads are stripped. 

There i only one way to remeiy defective 
strings un is to buy new ones. TF 


dh from the fingerboant, 


the sti ss, will give sharp notes 
Te will be found that ifthe nut is filed down 
‘and new notches put in so that the strings are 


fs 
only a stall fraction of an inch above the 
frots—but be sure they do not touch—an im- 
provement in the tone production will be 
hated —LeRor Oxsos. 


Make Things at ome Electrically 


WACO TOOL WORKS, Inc. 
‘sae 


TRS ES 


Wekinate ee 


Build this IDEAL Flying Model of thel 
“Spirit of St. Louis” 


Ana murs 


64-Page Book for 
Model Builders 


Ideal Aeroplane & Supply Can Ine. 


We i Set, Nee ek iy 


You hate aye, such 6 otra 
Finzateed, recommended by Yandinaaert 
Soria rom ty stdin 
‘Fermoy rsily"enay.” Kropare 
‘ra hats alday ogc 
Ficrte olay. ee 


Band Instrument & Kl 
s Fikhare kadiana 
‘Flee toe your beautifully tates 


conse 
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Big Salaries Paid 
Automobile Experts 


Fastest growing industry in U. S. A. 


President of the Ch 


pac) Ee gee 


poe and, we'll send 
you intermation out the fe C'S Automablle Courses 
Bruny other course In which you are intersted 


Write for Free Booklet 
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Ship Model Book Ends 
Sawed from Thin Wood 


he book ends illustrated, 
thick soft white: pine— 

haw would have serve as well or 
better. A piece of old lead drain pi 

wat melied lo give Ube necosary weigh 
ihe ship ital a 
by Bin, 


largest 44 by 144 by 544in. and 
Veli by Ste 

he arts are nailed together, turned 
upside own, sod held in the vise white 
melted lead is poured into the d 
recess in the bottom. 


reen wit niches to rep 
spray. Although it is not essential to. do 
so, I first burned all the lines into the 
wood with a hot nail set in a handle 
and then painted the lines black to em- 
phasize the design.—Jaates CaaPne.t., 


Planing Long Edges Straight 


MATEUR woodworkers and even 
carpenters find it difficult to plane 
the edges of long boards reasonably 


.| straight, as when a number of pieces 


have to be joined to make wide shelving 
Tfind it a great help in all such work 

etch a line or wire taut on top of the 
i nails 
to the wood at one side of th 
close to but not touching it. It is 
ential, of course, that the tails stand 
actly plumb. When I have planed each 
Piece to be straightened until it will touch 
all the nails, I know that the edge must 
Ire fairly truc—W. W. S. 


ch and drive « row of finish 


partly 
Tin 


November, 1928 


CAMPBELL’S 
INFRA-RED RAY 


LAMP 


a 


Have You Some 
Troublesome Ailment? 


Yeon bg ay roe when yo Je, how 
"hed Raya peeve congenion cr ticuhe cu 
gchoand pasata the bedye theCambel inched 
Heya concentra md Bano ned 
Vie ray et es ke ito the Laue, Ast 


eaion and 
Sethe 


Let Us Send You 
Our Book on Infra-Red peek 


‘THE WILLIAM CAMPBELL COMPANY 
"1041 Union Avenve + _ Alliance, Ohio 


POPULAR, CHEM! 


bp 
. 


Experiments with 110- 
Volt Alternating Current 


hor shows how 
‘an. interesting 
and inexpensive way 

256 pages, 135 illustrations Price, postpaid, $1.75, 


POPULAR SCIENCE MONTHLY 
2250 Fourth Avenue ‘New York 


November, 1928 
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Internal Grinding 
: ; 


Centers should be lined up occasionally for a 
test. If they are not in line, the operator will 
find it difficult to get a perfect bearing on the 


ate 
he combination faceplate in Fig 1 often 
useful. ‘The false plate with its six set screws 
perms the tring up of lang xine prs 
any dncioh svn sa hee 
inanydivetion simply by proper 
screws which bear ast the regular plate. 
‘Tiirarrangement will take care of any work 
which, on mec ofits length has rere 
Hole and mbstantial bearings each end. Fi 
2thows how the work is held on the plate 
‘strap is iserted inthe rewean gaint the 
eae he nly rol ee 
ing through the head spindle 
tiled gectraely with the inlentor €¢ both 
ends. ‘The first bearing ix ground and the end 
irae ep epee i then reversed ad 
‘i fed. ‘This method sssares 
1 perlect ne-op of both bearings 

Plug puge, mace as 
amos economical for the 


cult job in nternal” grind 
corey a aleve oF 
thin wal 


ing 
yuan 


ween ts 


ole bored OL inte 
in allowed on the diameter for 


out to remove the sale, it 
ingle an shown. "Te assembly then ia bolted 
{othe faceplate, and the tring f done with 
Teference tothe hole. After the bole has been 
found carefully to 0005 i. under fae 
Saar up with the side ofthe 

“The going should. be done, very 
lois so nto heat the work wt ittle ax por. 
Tle, ‘he other end of the sleeve is surfaced 
‘and the whole is then 


ga ti wurtace erie, and te w ina 
Inpped to size.” 'To Buish the diameter, 
alecve is fitted toa mandrel that has been 
(ound straight and is soldered on the ead 
fst enough to hold. ‘The results are satis 
Fctory, as the plece being ground is not sub- 
jected fo any expansion or contraction. 
{Another Tol iat requires ail nding 
is the ring gage. These should be 
shoulders as in Fig. 8 in order to prevent any 
terror at the cages of the hole—a most 
portant consideration, ‘The shoulders are te 
Thoved after the hole has been lapped. 

‘After hardening, ring gages should be given 
the cold and bot water treatments that, they 
should be immersed in boling water, then ia 
{ce "water, about thirty consecutive. times 
‘Then they should be ‘to remain ato 
temperature of OO" to 05" for a week before 


"Tie lege snl be used for grinding 
Contino on rae 182) 


AR=CON 


1TOOL 
THE KING OF THEM ALL 


No Need to 
Pamper This 
Work Shop 


The sturdy construction which enables 
the Ar-Con Utilitoo! to handle heavy loads 
without vibration or chatter a/so insures 
the accuracy essential in working to clove 
dimensions, 

From the powerful 14 H.P,, ball-bearing, 
repulsion-induction type motor, to the 
wing lock screws and nuts of drop-forged 
steel, every part and every detail of the 
‘Ax-Con Utilitoo! is designed and built for 
4 life-time of efficient service. Lathe, 
Gircular-saw table, jig and scroll saw, 
sanding dise and table, and grinding and 
buffing wheels, with their various accesso- 
rics, provide a complete home work shop 


‘Ax-Con Utilitool may be purchased 
complete or in any combination of 
units, A fully illustrated descriptive 
Circular, with prices and terms, is 
yours for the asking, Just fill out 
‘and mail the coupon below. 


THE AR-CON TOOL 
COMPANY 
500 amet Strevt ‘Toledo, Oh 


‘THE AR-CON TOOL COMPANY 
1500 Pasoett ree, Ted Obla 


are all complete deweription and print of 
that will prove a source of lasting satis. XrtSt"tuiin 
faction to the man or boy—professional or # 
amateur—who takes pride in the quality 
Bey and sate 
aw oat oe 


Sayers 
No EES anne 
ERT ae 
Raped 


MANUFACTURING CO. 
i un 


HAMMARLUND’S New DRUM DIAL 
FOR YOUR RADIO 


statis aon omit 


Late wees pe i ae at 
S2cS ee Ee 


EAST A Ba 
we ‘Gor Better Radio E. 
vile ammarlund oxi, 


I PRODUCTS 
i 
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CH Que 


me ow 
; 

The Watch Dog of Power 
CHROME, a preservative, guards 
power when your Burgess 
“SuperB” Batteries are notin use. 
‘Thus extra life and service are 
added. The valuable properties 
of Chrome in lengthening bat- 
tery life were long known to 
scientists, but it remained for 
Burgess engineers to discover 
the secret of utilizing Chrome 
in battery construction. 

‘The year's noteworthy achieve- 

ment in radio enjoyment and 

economy is the Burgess “Super 

B” Batteries 
wibirincep 
“Super B” No. 22308 
fs a medium size heavy-duty 45-volt 
battery designed for general, 
all around use. 

“Super B” No. 21208 
wae oa ee viay 
Pol eectorren tire 
flip arecnrepe 
Pen aera 
These two “Super B" Batteries an- 
‘swer practically all radio 
set requirements. 


BURGESS BATTERY COMPANY 


General Sales Offices: CHICAGO 
In Canada: Niagara Falls & Winnipeg 
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Marking Calipers for Use 
in Measuring Angles | 


Calipers marked to serve as a rough and 
feady protractor for ientifying “angle. 


NGLES of 30, 43, and 00 degrees are often, 
‘encountered on valve seats, cutters, ad 
reamers, but the faces are usually so small 
that it is dificult to determine instantly what 
the angle is If marked as shown in the illus- 
tration above, the calipers may be used as a 
protractor for measuring ngles when 
ot & matter of concern 


another purpose. 


Internal Grinding 


‘operation. 
Fun true in Uh speed ate 
ee by rocking the wage and 


‘Tie lap ede 


Hekiat Un gros eyely is te tems eae | 
‘on the lap.. There be no sliding action. | 
‘After cleaning the gage with gvaine and test- 


ing it, the operation ts repeated if necessary, 
new location on the lap being used. 


WHEELS RECOMMENDED 


EGMENTS of wheels that have been broken 
accidentally, or wheels that are under 
diameter for the 


BURGESS “SUPER B” pe 


‘A Sensational Offer! 
Only $1.00 and you 


21 JEWEL"Extra Thin 


The Insured Watch 


‘The"SELF-ADJUSTING" Rhcostat 
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Better Ways to Do 
Woodworking 


(Continued from pave 66) 


3 Used by Leaders because 
They are the Leaders in their 


; with many types. Second—the DURHAM Metallized prin- 
FCI! ci'rettstancke ‘hoe ciplotns proved eu crter superiority for 
which ro choose iis ighiy signideant  starne Third. -DURHAM afcurncy amd 
That the most’ important radio and Znlformalty’Caa be relled upon repard: 


Boring a dowel hole with a block of wood on | electrical laboratories and less of the type of unit or the purpose 
the bit to serve as an Improvieed depth gage. | turers in this country have for which it Is used. Bach succeeding, 
. ized on DURHAM Resistors, Power- year sees more manufacturers, labora 

are complicated it is best tolay out a rod; then | ohms and Grid. toternstional Ralwaare Ca. 200 Chennut St, tories, professional 
measurements are made once for all, and the | Suppressors. ‘The Foliscinain. radio men and 


dealers and. 
endorsing DUR = 


Inyout is easly transferred from piece to piece. | reasons are plain. 
Tn making measurements on the rod, stand | First—there ‘is a 
‘aquare on edge, #0 that the division lines | DURHAM. Resist HAMS, Descriptive 

meet the surface of the wood. Locate the | ance unit for every literature on. the 


ata ith's Tne. Score thee I wactical wood oi ne al 
Me ial es Pr \oo messna Resistors & Powerohms —DUNIAM tine atsdly 


re what  cab~ 
‘what is tealy 
board, often as wide as 11 in upon 
full size sectional plan, ion 


whieh a 


‘an paral 
be edi drawing the var 


‘ous members, 

‘Tn sawing, never forget that the blade takes 

space. The kirf is usually a little less than 

ine wide, but is sometimes sider. If the 

mechanic the line, he is not sure of the 
hs 


ir all joints, the proper eho xt all 
the teth of "one Coane on 


Make Practical Useful Furniture With 
This Complete Electric Workshop—a Great Value 


‘The ideal electrical workshop for making tables, chairs, 
EQUIPMENT — | magazine racks, patterna, repair work, eles Used hy hone 
prinskte nunclan | Meanie carpester: patern malorsnaiutiony, ebony 
Biol {thd golf clubs. For pleasure and profit. Saves nine-tenths 
= Zs: | the time of hand work ” 


Make Articles for Pleasure or Profit 


Hions and plans furnished free. 
Lowest Terms Ever Offered—"“{ien™ 
“Mae” may be bought on monthly payment 
aalow a 
ursiase om: | for ten day 
phase | eter! 
whole year to pay for 


Tre easpment Sy aoa ners tod dtl ow 
oes aoe 


Midland Appliance Corporation 
Dept. P20-219 N. Michigan Ave. 
Chicago 
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The New Victoreen 
A. C. Circuit 


Is the Outstanding 
Success of the Year 


fected and sinuplified » " Super” which for 
years his had no-auperion, 


‘The New Vietoreen 
‘ous. “Here you have A. C. 
its best. "Tone aquality 

never heard betore-—eeleetivity, such as 
You never dreamed tobe posnible-aim- 
Dlicity’of assomably developed to the point 
‘whore anyone can construct a set whieh ia 
been able to devise 


‘The hourt ofthis 
fa of course the w 


ficiency, with binding posts located fo 

convenience in wiring. Rach 
transforter is individually” tuned to a 
precision of lesa th one per cont 
by the Vietoreen patented method. 


‘These 
the other 
fare ‘sed 
literally years ahead of 
sot the renilta which only 
either build, oe ha 

Vietorven Super 


Blue Print Free, together with full 
ccoustructional detail Write for it today. 


ives, 


For the Most Perfect Results From the 
Victoreen “Super” use 
the Victoreen “B” Power Supply 


Supaten 45, 00,180 and 430 vote, using 
1 SPE rth tm at tas ing 
sacranue tara 


forthe tent natisfactory rele Yo must 


have't 


Free Blue Print, with tnt of parte aod 
ccompisie neseinbly iattuctions, wil be sent 


The Geo. W. Walker Company 
Merchanditers of Victoreen Radio Parts 
2825 Chester Avex, Cleveland, Ohio. 
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TwoMonths 
Free Heat 


Every Year }« 


Better Ways to Do 
Woodwork | 


(cote fm p18 
sie of th sate the enter the serach 
emo a he ie td nin i on Oh 

oni working ines al paste 
San poe all pot 
Tad innat a sright et th eget bs 
‘ee afer ‘bog sewed, the ca ma” be 


imade a rille to the side—enough to allow two 
for three shavings to be removed before the 
‘center of the line is reached. 


the saw and prevents it from dancing around 
‘on the surface before biting in. 


P TWO boants are doweled together, itis 
‘most important that the face edges” come 
smoothly flush. This requires great nccuracy 


the waste wood. ‘This gives a starting po si 


in the location of the dowel holes. Clamp the | Heating Costs 4 to Ve 
{opie together joining edges, with both | qatar ating rau ahicen your UL 
face sides out, De ae epee 


With a gage set to center on the thickness af 
the wood, scratch across these lines from the 
face sie ofeach board, -As the head of the gage 
‘ears againt the faces ion from, 
the center om one picce is duplicated on the 
fother. If Uhe boring is true, te faces must be 
in fine when P. 

‘Since the grain of the wood will “lead the 
Dit point, ite weil to center-punch the inter- 
section of the marks with a i act 
So that the bit will start ace 
‘or a wooden block bored to 
Sa help in boring the holes 
‘and eliminates the danger that. so 
dowels will strike and prevent the 
‘loning 

‘Another preeaution: a small am 
at the bottom of the hole must he allowed for 
imprisoned excess glue. Glue is no mare com 
pressible than water and is too thick to oo2e 
past the dowel pin: if, then, the clamps are 
ferewed tightly enough, the glue will expand 


ti ole by ating the 
‘ssembling of cabinet parts often re 


aqures em to Be tapped widen hammer To 
force the Joints together” Every lamer blow, 
however light, means « bruise om the 


BUILD YOUR 
FUTURE 
IN Seg ey 


should also be used under clamp jaws 


SCRATCHES and mars on the piece seein 
inevitable, but much ondinary scuffing is 
avoidable. Gnly necessary tools should be 
‘ested on finishes! surfaces of the woes. ‘Touch 
the square gently to the surface: and do not 
Jay a saw on the board at all, for when the tool 
in picked up again the teeth will surely scratch. 
Before laying a smoothed side against. the 
bench top or sawhorse, he sure that all shav= 
ings, sawelust, and splinters have been swept 
‘Most cabinets should be sponged with warm 
water before the final sanding: this process not 
foly swells fush any small bruises, but raises 
the’ grain. When the grain has been sand- 
papered down again, it will not be alfected to 
any great extent by the application of the 
Stain, which otherwise might raise it badly. 
Deep bruises often can be steamed out with 

vet blotting paper and a hot fatiron. 
No nowe worker should risk the discourage 
tment and powsible lous of interest that comes 
‘and sharpening of 


DIESEL ENGINES 


Marine and Stationary 

By Ensign DAVID L. JONES, U.S. Navy 
gachly “peal ap apr 
nie “tative on the Bron 
itngne eye Dublin, 
{rete remodien operation 


pstions 


free he bape ped met 
Wiseutting took fo work happily and. suc- eeepc 
‘eudully with dull, poor tools stmponabe: In | [MMSE stewtars thrtttoaina 


Leconenve 
‘SraTPOMARY 


ot tre eset Enea 
ee aly aed 
with rmwings ot 
Bipeaet deat encore 
00 pa 


Brice $5.00 


some cases the dullness may be due not 30 
tach to lack of the necessary skill to keep the 
tools in order as to the fact that the sharpen 
ing processes are not regarded as interesting 
in themselves. Yet they will beeome interest 


To 


Popular Science Monthly 


ing if you study and practice them. 
= = 28 Fath hye ow Ya Te 
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Monoplane Flies Indoors | 
ntnud rom 2a 82 


the fuselage 3 in, from the rear end of the 
fuselage. “Touch tha points with cement. 

‘The cans” Ruides are of No. 5 
piano wire, Make a ring about 35 in. in 
diameter. [end the ends parallel as shown and 
flip them over the fuselage. ‘The front can | 
goes 834 in. from the nose, the rear ean, 8% 
{h. from the nose. ‘The eans are sceured in | 
place with drop of cement on each side 

The wing has two spars of white pine, jk 

y dy by 18 in. ‘These are sanded smoot’ 

oaks the spars at the center and bend over & 
candle flame until the ends of each are 1 in 

igher than the center. ‘This forms the dike 
cdral and makes the model stable in fight, 

‘The ribs are bamboo, a seant ¥y in, square 
by 314 in. long, Curve the 
‘The curve is yin. high, 

‘occurs one third. the rib 

ing edge. ‘The ribs are bound to the spars with 

two wraps of silk thread each way, and are 

‘cemented, One rib is phuced in the center at 

Che others are spaced 4 in. apart, leav 
overan ich the tip 


iT tip out 
134i beyond the spars. Form them over 
de fame from i. square bambwoo, 
nti held securely to the underside of 
two clips made of No. piano 
clip hod the wing spar ye ine 
" lage to ive the neceasary rib 
learance. ‘The tear chip holds the wing spar 
14 in. below the fusslage, thus giving Ure wi 
end hop 
inthe wite and run the parallel ends up 2 
then downward and outwnel so that they wil 
tneet the spars the center ri, 
Here thes” a lel to the spars in. 
tight loop 46 in. long and are bound to the 
rs with four oF five wraps of thread amd | 
fed with Make the elips trav sot 
the wing will be aligned properly, and dom 
Ihave thet grip the fuselage to tight 
ight Inlure the tio. 
Rover the tail. wit and rudd 
ith ree paper, or even with 
the In 


the wing on the top side, working 
tn time. Pull the creams 
the suve wil be press 

gin and apply ost 


ional, entertaining, 
{hie meron helps a 
to-'koowe life that can't by 
used by fren with unaided eye 


| eater , 
| Scttcrct the torque of Ue legs propeller. ‘eading set manufacturers 
| the propeller ie te true pic type Selec 


ta block of very soft, light white pine, 9 by 
by’ 10 in. “In the exact center of one 15 
ot, and on the other 13 


at the center dot. Draw parallel Tines in 
‘on each side of the center dot. ‘This i to ive 
body to the hub. 

Cut along the outline to form the blank. 
Drill the center hole 
peller. “It is cut so thin you can sce light 
Through it two thirds of the way to, the hub. 


‘Sealer 
tpatd 


‘The Goomsection shoud reseihloa wing carve ‘Boney eek’ eterna: 
oer hee | cea 

poles : | Cag Pre 

Aer the propellers carved, makea paper | Wcllasaak Opiieal Coanpany 


pattern of a graceful (Contisuad en page 138) | 
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the perfect tonic 
for your radio 


Ts your see «run 
down"after long, con- 
stant use? The finest 
radio tonic known is 
to install a correct 
new tube in every 
socket of your set. 
‘One inferior or old tube 


may be crippling your set 
and causing poor reception. 


Have your dealer test your 
tubes and recommend new, 
correct wide-awake Cua- 
ningham Radio Tubes to re- 
place the old ones. 


E, T. CUNNINGHAM, INC. 
NewYork Chicago 
‘San Francisco 


lsc so wd wr igh pcs 
seinvnsoeoverd an ve cotrid ty 
Mado Cronin of Amencs 
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Monoplane Flies Indoors 
(Continued from pooe 


tip and then cut the tip to the pattern. Now 
trim the bulky part of the tip down quite thin 
Be careful not to round the tips until after the 
actual carving is completed. 

Measure up the rear edge of the blades 11 


"The propeller shalt is No. 8 piano wire and, 
when completed, is 1 in. long. Bend a rubber 
hhook on ae end, pass the shaft through the 
center hole, and bend a tight loop in the other 
tend. Force the tight loop into the wood at the 
hhub to key the propeller in place. Touch it 
with cement. “Avery 


{you can get these washers from a elock repair 
‘man or a gunsmith. 

"The motor is three strands of dy by 34 in 
model airplane rubber. 


HIE, mostel ean, of course, be wound by hand 

‘and with this method can be safely. given 
900 turns, but you will certainly want to tse 
‘a winder on it beeause by stretching the motor 
ft to two and a half times its normal length 


Te fy the mabe, pan a rubber band over 
the faselage and under the wing to hold the 


lips in place. Adjust the wing until the model 
makes a smooth glide. ‘The farther hack the 
ing te steper Ue lide, but yo want the 
‘model to make the aballowest glide possible 
Without stalling, #0 adjust it accordingly. 
Wind the motor and launch it level and very 
feasily.. These models can be flown outside, 
but only in the quietest of breezes, as they are 
‘0 Tight that any wind has a powerful eect 


ae 
es 
simple and easily built white pine model and 
po ea | 
ene ea tion 
model. Follow the same design closely but 
pa 
pasted ee Sa Rite suk ges 
Detain tll eed Tor Maes Sas 
pm ng 


WORD about balsa woos It is lighter 

than cork an s0 aft that yo wil crush 

it in your Rogers or eat it with thread df you 

init caf Have yur kf sharp, other 
‘ne you wll make ragged cute 

Is "maling ‘the model in balsa wood, the 

difference ix in the crow sections of the 


balsa. Smooth 
th fine sandpaper and round the 
ve the stick a coat of 


eg ee 
peller hanger, hooks, and cans in the sume 
Tanner and of the same wire as om the white 


made up of smaller strands. Uae one of theae 
smaller strands forall binding; partly because 
that will keep you fr ging. the salt 
swoad and partly hecatce thee wisps of thread 


that the cross section of the harmboo 
bya scant fy in. The wing parsare 2 
with the corners well rounded. When bending 
the dibedral in the spars, soak them well and 
heat carefull 


‘wood breaks more easily. (Continecton age 97) 
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PHASATROL 


A True Balancing De- 
‘vice for Radio Frequency 
‘Amplifiers 


ard again the squeaie and 
ace 


‘clan 
Tesi, by incor 


spiitenion 
‘lect devies 

hee aa 

rola euerpy nt 

‘in in a ae FP 

rat but eimtuating 1 

‘Setorion ae wel 


SEND FOR NEW RADIO 
BOOK—IT’'S FREE! 


KARAS ELECTRIC COMPANY 
4053 L-North Rockwell St, Chleago, 


City and Seas 


The Real Estate Educator 


A most comprehensive yet concise 
arrangement of useful facts about 
buying selling leasingand subletting 
of Real Estate, contracting, for erece 
tion or repairs, mortgaging, transfer= 
fing, insuring, ete, 

‘New revised edition. 

288 pp. Prive £2.00, postpaid, 
POPULAR SCIENCE MONTHLY 
250 Fourth Ave. New York City 

Construction of Small Alternating 
Current Motors 
By PROF. A. E. WATSON Brown University 


“This tok containe complete itr 
dine “eal aherstleg arrest 


Fully Illustrated 


POPULAR SCIENCE MONTHLY 
2a Feat ne. ee Yk iy 
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Antenna System 


willis 
Your Radio Set! 


Few set owners realize 
how important it is tohave 
good antenna system. An 
old, corroded antenna picks 
up very little energy from 
broadcasting stations, and 
the receiver cannot work 
properly, A Beldenamel 
Aerial Kit assures an an- 
tenna system of high effi- 
ciency. Furthermore, it is 
permanent, because a'Bel- 
denamel Aerial cannot 
corrode. 

Rare Copper 
Reel Whee 


Breas 
api 


Indoor Aerial Kita, Colorubber 
Hookup Wire, Aerial Accessor 
fou, Battery Cords, Extension 
Corda and many other items are 
Included in the Belden Line, 
‘Ask your desler 10 show you 
the New Belden Loudspeaker 
Extension Cord that is flat and 


Hen under the rug. No uneight 
wiring around the room, Does 
mot wear the Tog. 


improve. , 


QESGY O14 Saws Help Make Garage | 
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Door Burglar Proof 


MEBUNGALOW, which was not built with 
‘an eye to the confusion of intruders, bas 
been entered no less than three times in two 
‘The vulnerable point was the door of a 
| Resmeat garage ot te rear bed by sie 
bolts and a “night” lock attached to the if 
side. ‘The necenary clearance between the two 
doors made it easy for a burglar to insert a | 
kknife blade and sip the lateh. 
‘To make the door burglar-proof, I sawed 
two hasps as shown 
from. 3gcin. cold- 
rolled “steel plate 
‘They were then case 
hardened by heating 
them to a cheery red 
‘and dipping them 
into potassium ey- 
aide; reheating and 
redipping three or 
four tines until the 
wardening extended 
3 in. deep of more, 
that they’ are fle: 
dL saw-proof 
padlock was 
protected by being 
chromium plated 
‘over the entire lock 
‘and U-bolt—and_ I 
don't think ~ any- 
body: will cut it with 
anything short of an. 
seetlene torcht 
faving gone thus 
far, 1 1 


Sby-bin. pine, and 
heavy iron cleats were bolted. to each side of 
the door frame for this to rest ia. 4 
since it, will be 

‘cany to cut through the bar with a saw inserted 
in the crack between the two doors.  But— 
half dozen hack saw blades picked up in a 
machine shop eliminated that  posthilt 

‘are TSin. blades of selhandening 
tungsten steel, discarded from a power sav", 
‘One was nailed to the edge of the wooden bar, 
fand two on each side, the nails being driven 
through the holes in the ends of the blad 
Smaller blades and more of them might have 
‘been ted if the heavy machine sais had not 
been available —Curow Haxen. 


Monoplane Flies Indoors 
{Contin fom ut 16), 


For the outline of the tail use the sane split 
thread as for binding 

"The propeller blank is cut from balsa in the 
same mater as ‘white pine, but the hub 
Should be jc i. thick instend of 14 in. Cement 
the shaft place well s0 the rubber will not 
Pill the wire through the saft wood. 

"The balsa model is very much lighter and 
consequentiy will yon two strands of fy by 
Sins rubber. ‘This motor will take safely 
1,100 turns withthe winder, Dence the greater 
fying ability of the balsa model. ‘The balsa 
mode, of course, due to the delicacy of the 
atts, is somewhat harder to assemble 

“The witers white pine model weighed 98 
‘es, the bal model, :25 or. The white pine 
todel under good conulitions in an outdoor 
test few 2,200, remained in the air 100 sex 
fonds, and attained an altitude of 150 fC The 
bles move, with the power increased to three 
Strands of fy by 3 in ruber to enable itt 
Withstand better the outside air currents, flew 


45,000 ft, and remained in the air 180 seconds. 
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Write for 


80-Page Manual 
Tells How to Build 
4 NEW 
HI-Q RECEIVERS 
AND SAVE MONEY! 


HIS in tho biggest and most on 
plete Construction” Manual ever 
Dublished by Hammarlund-Roberts, 

80 pages of vest, photos and digrams 

how to build the Now Hi-Q Receivers 

Junior A. 
1H-Q 29 at $103.95; Muster Hi-Q 20 
1890.50; and the Manter A.C. Hi 


in a completely, 

conat-to-const instrument 

vel in selectivity and sensi- 
tivity—each hag even finer tone than 
any of the famous Hi-Q instruments of 
the past, And each can be built, by fol- 
lowing the simple directions in the Hi-Q 
Manual, at SAVINGS of $50 to $100 over 
‘any ready-made receiver of anything like 
simnilar efficiency 


Shows yoa howto bul a fe radio 
AT A SAVING and how to bald 
‘AT A PROFIT 


for your cony before frat 


ister kooneeo~ 
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Help Wanted Instruction 
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Training 
PREPARING 
yout fila ine 
Brahtng job at postion, el 
a subsrancial . or money re 


g! 


Employment 


FINDING you 
the hevter-paid 


raise in pay 


Comeinto Drattin 


Men who can read blue-prints and draw plans are “‘sitting pretty" 
thse darts lo vender whe you come tar elry muclie, very Babdoge al 
industrial acivitie staré 0a the Drafting table! Totensive production, record-teak- 
ing constrection operations, have created a great demand for expert Draftimea 
Capable of designing and calculating orgical pl 

$50 to $125 a week paid to Expert Draftsmen 
Get this poiot—that Drafting isn't just ane line of work—it reaches out 
foo the Electrical, Manufacturing, Building Constraction, Avtomotive 

cructural industries. That is why youll fod well-paid 

Positions advertised inal industrial centers of the U.'. 70,000 ¥ 
Feported in the pase 12 months. And that is why Iadvise mento g 
Drafting, particularly if handicapped by lack of high-school or Sollege 
education 


‘A Drafting Job The Entering Wedge to Success 


paying 50% more than you earn __ in all Building and Manufacturing Lines 


—without risk! 
‘ox you can afford, on terms of oaly 
$6 per month, you are sure’ of getting a ine 
Dealt position aod subeanel ia 
ay. A mllign-dollae institution. guarantees 
for th telniog, then the “employment 
service. "Under mon-hach poly 
‘his aprrene brings You Your SECOND 
CHANCE ‘To repaie a nelectel elucation, 9 
Secale wo chaggs ane where youcan gt 
cad more rapidly Read ie, and investigated 


mand 
ct of Postion 


The American School to prove you can learn at 
(Chartered 31 years as an EDUCATIONAL io home, in your spare time! 
stitution and [ike the bese resident schools and Si 4 
Colleges, conducted NOT FOR PROFIT. We You will ever have a more seri- 
‘offer complete, thorough up-to-date ins 8 personal problem than decid- 
tioa, baile by’ 200 leading Eocator, Eng ing your future life-work—40 we 


merely urge you to LOOK INTO 

fiver, Aunigus ia. Drafting. See how you like ity we if you learn at 

BPD struction, ‘boils ‘wo ‘eadily as most men do, get the facts about the op. 

EE) faeces apie Porte, the salar a,c ob open, te 
Ehances for promotion: 

Pesan De oh oe 
BN Peationes tere of your namie, we wi 
selves, esinplfed for og he fot chet 
Feady understanding bj of aur Drafting 
mien wich only common without cost of 
schooling. ition. 

‘And weare the frat the 


id Exec- 


Dept. D875 Dresel Ave. & S8th St, Chicago I 


Help Wanted Instruction Patent Attorneys Salesmen and Agents Wanted 
ae wre | ae ee eee 
See eee yk leas 


S50 = gene Come 


i: us “AGI 
PES OnEa ESSE EEE | Bee : : at te etn 
Scie eee A ana 
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Santee er ee EE, 
Pay Tre ee 
oh toa ae 
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Pa Soy Cen 
Bes nein Ren 


aa! 


he a ad 


aniremaomeen jute biomereeeies | 5 oT ee aS 

Sees yiceectisterse irons ome | BRS rare i aa 

mat ter iie anes man, 

——— ——— ee eh aed 
anh ops Weed | Bere ni 


aaertoy 


LER ae Rea oo 


‘Telende olprtatani al fav 


waar eee ate 


PS i cae ia Wee ke ee 


Ee OHNE Grevon, Sai ai, 


“Recently T made $75 in 
fone" month, in my spare 
time “installing, ‘serving, 
telling Radio sets” And, 
not v0 long ago, T earned 
fenough in one week to pay 
for my course.” 

EARLE CUMMINGS, 

18 Welter ts Haver, Maw, 


five 

shall always tell 

my friends that I owe my 
suceets to you. 
HENRY 


ia 
ENIY R, HEIKKINEN, 
123 W, Bie St Chagos 


Over 81000 tn Four Menthe 


“My opinion ofthe N. 
courte is tat it he Bat 


fr 
well over 41000 and T only 
Tirouteos o 

‘ip Shy Be, Saday, Oa 


‘et 


dence to tackle any. 


MONEY MAKING OPPORTUNITIES SECTION 


Radio's amazing growth is making many hig jobs. The world- 


wide use of 


‘sets and the lack of trained men to sell, 


install and service them has opened many splendid chancet 


for spare time and full time businesses. 


SMITH, President 


Ever so often a new business is started in this country. We have seen how 


the growth of the automobile i 
Now Radio is doing the same thing. 


lustry, electricity 
Ts growth he 


id others made men rich. 
ready made many men 


rich and will make more wealthy in the future. Surely you are not going to 
‘Pass up this wonderful chance for’ success. 


More Trained Radio Men Needed 
‘A famous Radio expert says there are four 
Jobs for every man tained to hold them. 
io has grown so fast that it simply has 
‘ot got the number of trained men it needs. 
Every year there are hundreds of fine jobs 
among its many branches wach as evade 
fasting stations, factories, jobbers, 
ealers, on board ship, commercial land sta 
tons, tad many others. Many of the six to 
‘en million receiving sets now in use are oaly 
25% 30-406; licens. ‘This han made your 
installing, repair~ 
You Can Make 
‘White Learning 
Many of our students make 
‘week extra while learning. 


‘made. ‘This gives you conti- 
Radio problems 


‘and showsupin your pay envelopetoo. Wf 


‘You can build 100 cir= 
cuits with the Six Big 
‘Outfits of Radio 


‘Train You At Home In Your 
1 Yt Train, You A Meme 


being my training to you. Hold your job. 
Give me only part of your spare ine, Yor 
don't have tobe a college or high school 
graduate. Many of my graduates now mae 
fe big money in Radio didn't oven finish tho 
grades "Boyt 14, 15 years old and mea ep 
{60 have nny course succesfully. 
‘You Mast Re Satatied 
1 will give you a written agreement the day 
ou enroll 9 refund your money if You aro 
Bot satisfied ‘with the Veron ad inraeon 
tcamplote the course. You 
The resourcesof the N. RUT 


Get My Book 


Find out what Radio offers you. My 6t-page 
ook, "Rich Rewards in Rosie 


BoeSir 
Pe ai tnt, Waklagins D.C 
Parte Nisect tine 
Das Salih Be rome Dost, 
iu anorectal 
Siere renee cans 
Seen tees ae reece 
ae 

= 

prey 

City... 


a 
f = 
you pledge 


yourself to secrecy we will 
teach you the secrets of 


Real Professional 


Se mache 


ay Feveated 


Write Today 


eed 
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How to Reverse a Motor 


By Gronce A. Wruxovonny, E. E. 


AY, George, I need a little help on 
‘a motor over at the shop. I wonder 
if you will come over and give me a hand. 
T've been making some changes and I 
‘want to use one of the motors in a differ- 
ent place, where it has to run in the 
‘opposite direction. 
__ Anson, my machinist friend, was speak- 


ing. 
“What kind of a motor have you, and 
what are you going to use it for?” I 
asked, as I got my hat and coat, 

“Well, [don't know exactly what kind 
‘you'd call it, but you have to connect it 
to two alternating current wires, and it 
has brushes and a commutator. [bought 
it from a frend of mine some time ago 
‘and have never had any trouble 
‘Soope that now spats ply bed 
‘when it starts 

“That's easy,” Tsaid. “It must be a 
repulsion-start induction motor and the 


Cleaning the commutator with sandpaper 
bed over the end of « small block of word, 


ator probably needs a little sand- 
‘can take care of that.’ 

"five we reached Anson’ 
see that the con 


st as Thad surmised. 
motor,” T 
im. “Just give me a wrench 
that will fit the head of this bolt clamping 
the brush holder in place. All we have to 
dois toloosen it and moveit up to the top 
of the slot, and then perhaps move it b 
alittle if the brushes spark after the com- 
mutator is clean and the brushes fit it.” 
‘This adjustment was quickly made. 
ame ittle Hock # rool 
some fine sand said, “an 
Til show you how to sand the commutator 
5 soon as you have the motor running.” 
With the sandpaper pulled over the 
cricetly smooth end of the block, I held 
contact with the commu. 
‘was smooth and bright. If 
the sparking had continued after this, I 
should have adjusted the brushes a little 
‘and fitted them to the commutator by 
lifting them, placing the fine sandpaper 
with the smooth side against the com- 
mutator, and working the armature back 
and forth by hand so as to remove enough 
of the carbon to make the ends of the 
brushes as smooth as possible and of a 


shape to insure good contact with the 
commutator. 

I, Tim much obliged for your 
"said Anson, “and Ldoa't want to 
ride’ free horse to death, i 
‘one more thing L would like to have 
show me before we go back. I wish to 
reverse this three-phase motor over he 

There's not much to that,” 
‘4s [ picked up a serew driver. 


do that by intere! \¥ two of the 
three lead wires. Pethaps the easiest 
place to get at them is right here at the 


switch, You can just as well do it right 
now. ‘Take the wire from the second 
terminal and leave it until you disconnect 
the first and put it in its plac 

rect the second wire where th 


‘hanging two Of the lead wires atthe witch, 


Repairing Grease Cups 


HE: threads on the lower or bearing 
end of small grease cups wear in time 

to the point where they easily become 
crossed upon applying the cup. The 
chances are then greater of the cup's 
being loosened by vibration and becoming 
lost. Lay the worn part over the pen 
of a hammer as 

shown and strike 

- it with a block of 

hard wood. ‘This 
‘expand the 

thin, tough metal 
of the eup quite 
evenly and as 


much, as needed, 

in this way giv 

oe ing the grease 

cup a period of 

The cop expended Usefulness 
over S hammer bent, —P. B. 
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Salesmen and Agents Wanted 
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i 
for other car owners, he will pay a caah forfeit 


Wants 


to Save Gasoline? 


it Toereases gus m 
carbon without 
une. of mane 
isa model Tor eve 


‘This invention is based on newly-discovered facts 
about potential 
abou 


hat few ear owners 


‘gasoline power 1 
ext ‘now found 


fev minus you've et 
Res pees bart onal cpuny ave, 
ge The i 

lait, as (etd sqopon betoe. 174: Bernat 3 
Se a a Bae eee Ral, SY 
[ 

MEN WANTED 
rik mes 47 nda, tn gay vg al 
sper eer te 


144 MONEY MAKING OPPORTUNITIES SECTION November, 1928 


Arm Board Turns 
Chair into Desk 


By E. M. LEEDS 


‘HE desk attachment illustrated can 
be easly built at slight expense and 
attached to almost any ordinary chai. 
For the top, glue toa piece of I by 6 
' pine 2 ft. 6in-long, two widths of 1 
1b. stock 1 in: long, so that the 
. ‘can be shaped up to a width of 1 ft. 
His Salary 984 in, and ale Ta the broad part of 
Wi 1 ft. 4 in, with the comers rounded to a 
‘as Raised radius of T in, Or, better still, use a 
Single piece of S-ply veneer stock, which 
wil not warp. 
Por the trlangular support, use 134 b 
2 in stock, SiS, that by dressed on all 
four sides.” This is generally 1s by 194 
in. when smoothed up. For the upright 
stile, cut a piece 1ft. Tin, long. "To mark 
for the mortise, gage on one end two lines 
34 in, and "ig in. respectively from one 
face, and extend them down the edges 


ANGULAR FRAME 


Eri ge ene oes 
Ee ek Sie 
iho 
Rae a ca ot 
By Sats ate 
Meta haha arg 


re 


1 daccetal Chr 


Bore a Hi Igewise 
through the piece at the bottom of the Bett wo santa. W 
se, anv, ripping in the waste wood, ao, ae 


des. ‘Trim the bottom smooth 


ES ae 


tock 1 ft. 10 in. long, and 


on one end ent a tenon corresponding to Manu peated 
iors ies | the mortise in the stile. Sof eow | 
feet Aten | ‘Cutthe brace? ft. Gin. ong. Assemble 


ints | rail and ale without gu, aauare them, 
‘Gmetad ite gene ite otra | and lay the brace over the ends with the 
at eter kt | orrer ego flush with the inner coruers 
Guiding by the brace, mark the bottom of 
the mortises in the rail and stile and 
ing on the latter, mark the tenon 
ders of the brace. Gage the edges 
vd cut the mortises and tenons on the 
three pieces. See that they fit and glue 
thm tage. state 

7 assemble the brace with the top, lay 
the top upside down on the floor and draw 
aline 1 ft. 10 in, long on the underside, 
as follows: begin 1 in. in from the 

ner marked A and continue to.a point 


foray fm aig drawn as the oo- | | eesetees pet rte 

tinuation le e arm ee mae 

est, Stand the support on the top with Poiieve een 
=. Pee 


the inner edge on (Continued on page 146) SALES CG 


eve 
‘MN 


Sample, Soe INEAPOLIS, ‘MINN. 
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NOW--End Figuring Worries 


Sensational New Invention Saves You Money, 
Time, Trouble, Brain-Fag—Every Day! 


Amazing New Portable 


ADDING MACHIN 


Does all the work of 
bulky, expensive, $300 
below, then mail coupon at once for machine on meachiiaes — Costs only 


FREE 10 Day Trial COMPLETE 


sonty. Bre action is snpie—dives FREE EXAMINATION 
cas opeeaie ies Send No Money=No C. 0. D. 
But thats no all! Avoonceren is ao radically We want you to have Aoposersx for 10 days 


ade FREE TRIAL in your hore o afr 0 we are 
ou Ne Risk" pian, We ask 


t to everyone who uses 
tracts, multiplies. 


Titely FREE for 10 day’ trial! (See the coupon.) 


A Mechanical Marvel 


Undoubtedly one of the most ingenious inventions Ewig.all reat Soor 
in'yenth, boone f the very figuring id you “ea'Sone 


iment. Otherwise return the machine and we'll ena 
Elder the transaction closed. Isn't that 


ent itconrinciee’ Then by alt meat 
ft once Send that coupon for your machine 
> seen NOW TODAY! Get in the Yery ext mall 
3 or head of ayaing 3 amuingy act eye: an 
A Machine Everybody seats 7nis 
Should 


Own ani iefosesSe 


® Anvoweeree performs a useful, necessary service Senn iafim 
im your daily life. Does all your figuring for you 

‘quickly and accurately. Elisinates mental strain, 

ad upon ADDOMETER, : Drevents costly errors, saves 

‘newer instantly al very hour of the day. Even 


Employs New 


Principle 
Revolutionary ia principle as 


dential}. Piss important toms 


5 Zo OFF rete i oer, 


fate? 


£1360 FEDERAL SCHOOLS BLDG. 
j Mlnneaglix Min. 
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How to Build a Realistic 
Miniature Log Cabin 


IINY log cabins for use either as 

mantel ornaments or as toys can be 
| made quite easily from branches of trees, 
or wooden curtain rods or dowel sticks. 


high to the ridge; the other dimensions 
on the drawing. 

"Pvc chimney is sawed from a in. thick 
piece of white pine and covered with a 
ood grade of glue and coarse sand. Th 
roof, which is of 3¢-in. Sply. veneer, 
“shingled” with pieces of linoleum cut & 
in. Jong and random widths from 34 to 134 

‘These are glued and nailed under- 
side up to give @ weathered appearance. 

‘The door is 34 in. thick pine. Windows 
tare cut beside it and in the end opposite 
the chimney.—Cant. G. Ensen, 


How to Clean Plaster Casts 


LASTER of Paris st 
busts canbe cleaned 
them in a thick liq 
them to dry, and brushing off the starch. 
The greater part of the dirt is removed 
with the starch and in many cases the 
surface of the plaster looks as clean as 

when it was new.—R.CS. 


Arm Board for Chair 
(Contin from page £4 


setting them for puttying. 
Six inches from the forward end of the 
| rail, screw a 10 by 12 in. wrought steel 
shelf bracket to the underside of the top 


wojecting lower end. 
Poy the table on 


felt to the stile and brace where te 
against thechair rail. Sandpaper: 
and finish as desired. 


| Secs | 


| Tmade the cabin illustrated of $;-in. cur- | 


fand to the rail and brace. Cut off the | 


to sy a Week \ 3 


etene 


ROSRARHEES 
‘150 


a fe 


FREE 1. BOY. to wed 


2190 Broadway New York { 


pen ra nN ae ee | 


Ege « PHOTOGRAPHY 


Earn $20) 10 $900 a month an photographer or 


A detiaite program for getting shead 
financially will be found on page 
four of this issue. 
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Actual Motion Pictures 
Prepare You at Home for Bigger Pay 


'ASIEST, surest of all ways to learn electricity is this amazing new method of teach- 
ing with movies! Actual motion pictures, in your own home, with projector and 
films we furnish, prepare you in spare time for big pay rewards in this ever-growing field 
‘You know how easy itis to look at movies! In no other course can you get the big 
advantages of this fascinating instruction method. No dry text book matter! Live, fas- 
inating pictures of electrical machinery in operation! Animated diagrams show 
you exactly how electricity operates, how you can control it. Projector we furnish, at 
no extra cost, is so simple anyone can operate it at once, without experience. 


Drafting Instruction and Equipment; No Extra Cost 
Our complete course gives you thorough and practical preparation for electrical work 
of all kinds, Our employment department helps you locate a Big Pay Job in Aviation 
Electricity, Radio, Switchboard Work, Sub-Station and Power Plant Operation, Auto- 
mouve Electricity, Wiring, Contracting, Merchandising, etc. 

You are personally guided and helped by practical engineers and educators, includ- 
ing: Bruce Rogers, M. S,, Western Electric Company; J. A. Shimek, M. E., DeVry 
Corporation; A. P. Hollis, formerly Director Visual Education, Universicy of North 
Dakota; W. N. Littlewood, formerly instructor University of Wisconsin, and others. 


You Get This ‘What a Practi 


Engineer Says: 


¢ ) DeVry Projector  ¥leE Fe. ME. EE Gem anne wit 
Vin) gum SentNotDe'iy Si yeu cpag ec set ee te 
motion pletre rojec. points are no much easier to grayp than by the we 
RY for, valve $75 00nd Gal methods of taracion the the student must 
i Sim, supplied ro every seems tome by far the best method of geting thor 
student for use during Oogh preparation for practical elecical work" 
fone Sosimplcanyese We Pledge to Help You Earn More 
sachs Ue etneis eee or You Don't Pay a Cent! 
arly, Uses ordinary light connection, You receive thi pledge in writing immediately 
iam lighting equipmene, or asomobic cive this pledge in wri P- 
farm lnhsing equipmegt automobile Sa earoliment" Wes you graduate from yout com: 
pater Cieee ears ortlntn home, lete course in Elecriciy you must be convinced 
Drafting Set Given Seseneceuy caterer not 
Complete professional widedyou pivenotice within 50d afer forwarding 
Sugtindudingtbert pal cramipaon ppc” Youtake np dunce. We 
ie Isrments a giveyouvhat wey we wil ors our money 


Steinmetz, says: "I am amazed at how clearly and 
the course at n0 extra 
that you have received the training and employment 
iad in. ad 


F THREE LESSONS AND OUR NEW BOOK 
"Tine Pim Way tigger Pay tn Bierly™ 


4 5. 
‘Tesquare, scale, paper, 
ecesery fo ths 
cctricity with 
led cost. 


etc. Everything th 
complete cou 
rafting, ac 10 


The NATIONAL SCHOOL of 
VISUAL@ EDUCATION 
“Che Film Way to Bigger Pay” 
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Strengthen 
your Hyo-Glossus 


~and YOUR Voice 
will be Powerful, 
Rich,Compelling 


L have, & Hyo-Glovsus muscle tn your 


ile great 
treseene 
naa 


Ss 
Inspiring New Book FREE 
rig a ae 


| Solving the Mystery of Twins 


Eleanor was adopted by a family living at Bay 
Citgy Michigan” Neither sister saw the other 
tr knew of her until afew month ngo when & 
‘Tomen thought she recagniae Georgiana on 
3'South Bend bus. In reality it was Eleanor 
Esplanations followed and) now Profesor 
Horatio H. Newman, distinguished biologist 
the University of Chieagor is studying the 
fase, which is of intense scientiie interest 
ircenuse only the hereditics of thee children 
were alike.” Their environments have been 
Eiferent almost since birth 

‘AC the Univerity of California, Professor 
1E Sones ising yp atin brat 
for a tot searching study. Apparaton wil 
be provid for the exact meamtrement of 
bodily and mental characters. "No les than 
five hundred pairs of twins will be studied, 
from birth unt adult life, if posible 


ROFESSOR JONES will include not only 
entical twine but some of those who are 
iy alike. ‘How does wsence 
Somme of whom Tack even the 
uni Hceness? These so-called rae 
ternal” twins are not really twins at all, in the 
sense of Iaving sprang from he same original 
tells ‘They are merely ordinary brothers or 
Shters who happen to have developed sim 
Uineouy but rom two distinct Yerlised ope 
Celle Here there are no. mental or boy 
Similarities more marked than between other 
tmembers of the same family 
‘ng rts aed ong tone til ae 
individuals who enter the workin groupe of 
or more at the mame birth, there 
Soe of the tipi ot quatre 
the triplets 
tv distinct individual: whose acparate germ 
‘chance develop together 
1 the famous Keyes quadrupets 
lahoma, iris of fourteen: Chee 
tte dark-haired while the fourth i a blonde. 
"Tat others exist of the more interesting 
ientieal type. ie proved, however, iy the 
Hanne sisters of ty. triplets who at 
tghteen are ns much alike both in mind and 
Hoy as any two ide 
fgoner brothers of Union © 
Eiplets who locked exactly a 
Iiven Tasting “over seventy "year 
tumerous fttances discovered by ‘Dr. R. A. 
Fisher of Rethamstead, England. in a recent 
Stil of 100 eases of English multiple births 
mith, 1985, ad 1026 


RIPLETS and quaceuplets have been less 
died sentially Chan’ twinw forthe 
reno mich rare. Over 
Probably about one 
feo bundred ordinary 
Siplets foreach cx Uhoweand 
fone set of qundrupets for every million 
: and one birth of ve chiliren forever 
twelve or fifteen milion birthe Medial 
cords contain a dosen or 2 instances of mx 
Tiving children born at once and two some: 
‘what doubtful instances of sven. 
‘Among other pussies of heredity which the 
spe. tei ae let re ete to 
Solve is whether the propensity to have 
fete i itll hereditary. "Probably i 
Physicians are sure 
than the average to increase 
free.” Pour sets of twins in 
‘ss far as is known, i the American 
jot eld by at least two famiion 
re pairs have din cach of 
Teveral families in other parts of the world. 


“FLOW can he do it?” we always want 
to know whenever a magician per 
forms tome’ thrilling new feat. Ina 
forthcoming issue an expert explains 
many magical laaione whic have mn 
‘us mont. You won't want to miss 
fascinating article. 


‘\ 
ity 


ieee “oti 


at your finger 


HAWKINS GUIDES 
H3Pies 


Beta evee eeeoe 


enone 
sic and 3 
‘SHIP! TO YOU FREE 


es es 


THEO, AUDEL & 00, 
(65 W 23 8, N.Y 
putt tor emmioation 


Macins Hactreat Gunde 


estan 


ica 


it yo1 each month watt al 


Beet ee a 


ACCOUNTANT 


pa FREE 


A definite program for 
financially will be foun 
‘of this issue. 


tting ahead 
‘on page four 
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TMMIE THIS THING WiLL 
SELLILET Me eonnow IF 
FOR THIS AFTERNOON. 


TENTED 


THATS WHAT THEY CALL 
Ryaniss KROSS STROPPER-| 
fees THE SLICKEST 
SHAVES EVER 


Time THAT KRISS TSHOOLD HAVE KEPT 


toan 
‘AGO =WAS. THE START 
OF A.$15000 BUSINESS 


How I Started Making 
*5300 A Year 


With a Borrowed Kriss-Kross Stropper 


L Then "by 0" Sudden Stroke of Luck 


Quer $8000 A YEAR! Don't Fail to Read This 
P Success! It Should Prove An Inspiration to Any 
‘Man Who Wants to Make More Money! 


rad ie fart hon urn ey bi oak. 
Rd 


i fuere win something abut it that aroused ey 
"MEW, REVOLUTIONARY INVENTION 


om sie ee cht no aur sropper” eid 
pamnt inSeoted Mle tinge mart 
Seu Ana? Lastbe Hrabow 


WAI carainy wan a mechaneal marvel. 1 had’ seen 
any os 


“gto eurtontty 
oe. with some sample order Maaks 


Tha 
Ile apt hl read 


= 


By B. G. LOUGHREN 


Who Found Himself Facin, 
Discovered 


wh; 
KRISS- 
Pays Agents Such 
Astonishing Profits 
KRISS-KROSS actually 
reproduces with mechanical 
rection the intsiente ding= 
‘nal stropping stroke of 


nang ti Thane 
Seng demo = wns 

cen Of RSS ROSS Tepressintven iil arta tthe 
foaatey. Pracueally every sean fede hmet'mabing money 


faster barber: ‘Strope any 


How can anyone help but 
be interested ta auch aa 
amazing device, erpecial 
ince it:meana rool, amoot 
wrth no more 


4 


Find ot ost Po pea tee steaton 
Rhodes Manutacturing Co. 
orkniss) 


KROSS 
pendiston Avex, St Lois, 


Dee $26, 

Oo C2, ae 

Pegs rol dino EMISEITONS 

| relia Soleo et 
ie 

| tae 


[= 


wrth generous commission proposition 
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Reading Architects’ 
BLUEPRINTS | 


Learn at Home! 
Ai batting water are toning. Bae 
Hoare onerwar betes fic oee 
she a pUuraubeant Memtines lee 

Bassaitces cose tops abeaeeene 


‘There is an easy, delightful way to learn. 
‘The International ‘Correspondence Schools 
ill teach you right at home in an hour a day 
of the spare time that now goes to waste. 
You will like the course because it is 20 
waacricat, You work on actual blueprints 
the same blueprints a contractor would 
use if asked for an estimat 
would receive from a contractor. 
In a surprisingly shore 
quire a knowledge of bluep: 
bbe of great value to you in a 
rest of your 


Mail the Coupon for Free Booklet 


Play the Hawaiian Guitar] 
like the Hawaiians! 
4, 
D 
oF 


Paty Motions ced in playing te facinating 


=x 


<2 iewect Voned 
MAWALLAN GUITAR? 


dayne Sere 
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Colors We Can't See 


‘where only the cones ae, that we focus objects 
Then we lok st them. The cones give ux com 
plete vision; Une rods only partial issn, Wit 
The cones we se all colors, but ith the rode 
tee se ooly black and white and thei comin 
Tn which are pray. 

“You cam demonetrate this for yourself by 
fine meron an pit ad thot 
look away from that pat, 
‘aricobred vards forward froma postion be- 
ind and at one side of the head until they 
‘ome within your Beld of view. The color of 
the cards will vary, under proper lighting con- 
tition, ns you bring them tarer aad eater to 
the center of visions At first the color is vague 
And usally grayish, bain then ispercerved 
nly by Uhe rod "Not until it comes within 
ange ofthe cones, or near the center of vison, 
{oe it appear ins tre aspects 


cry, there have been, in the evolution of living, 
things, these same tire stages in the deve 
‘ment of color vision. First there was the black- 


Siar eter 
Sieeree ira 
gee ee 
eat es 
Se acess 
Ene wroes 
Rees 


id 


t 
Fu 
i 
£ 
fi 


Ai 


spite) hs ng aol thee tase rag the 
Se lel cad ts er ot 
‘Theblue Towever, remains 
‘he in eye has not yet 
eared 

Dy men ar pase, 9 
nya Tntoall the color uf 
{Be rainbow: Al these ols are med get 
inthe uy before ei thus divided, a they 
Sh come to us in Dght waves of dierent 
KEngth ‘The abortest aver are thowe of set, 


F 


a 
5 


: "The longest 
Srty ope hundred milloth fan 


i 
i 
I 
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rent Sere etal 


to MOUNT 
Birdsana imals 


‘A definite program for getting ahead 
financially will be found on page four 
of this issue. 


can be done by holding car on its edge bee 
tween the eyes and along the now, sat keep 
ne rom cing in he oer ee 
sellow and blue, We se Kind of white, oF ele 
we experience a rivalry between the two colors, 
ts it one wore tying to blot the other out. 
‘What happens is that the eyes attempt to sce 
the two colors ax one. If they succeed, in the 
cas the yelow an ble, he eting ns 

Tt scems quite plausible, then, that yellow 
and ble thenselven imight have originally 
‘ome from whiter And this i exnctly whet the 
‘ew theory says Thy now, we try tose red and 
frcen at the ume time, we see yellow instead, 
‘rel we get the same rivalry between the 
‘itor And 0, again it sem plausible that 
‘red and green might have come from yellow in 
the evolition of color vison. 


DE EADD-PRANKLIN explains that the 
mixing of the colors in the above experi- 
ments oceurs probably in the retina of the eye 
without our being aware of it, and isa chemical 
Pees ray of light falling om the retina i 
felieved to decompose an unknown substance 
in the rods and ‘cones, producing ‘chemical 
fuetion that gives us color sensations 
‘Studies of the spectrum, o artificial rainbow, 
indicate that with perfect eves we ought to see 
tit least 165 basic colors. Actually we see 
four—red, green, yellow, and blue. Why is 


etter eyes, we nee If we how ace only fou 
Primary color ant if 105 exist, then we 

iyabout ane fortieth of what the world really 
Provides! Iti an a 

‘As we are, we ean hardly distinguish be- 
teu two. color blends mich as. two. ble: 
reens. "Yet there are about forty ferent 
ictes hetweon Done two. It te proce of 
evan te ego ety na 
ie that eventually man will ae om every a 
Wp a enor a a4 wold dae 
iseyond belie. He wil then look back upon us 
‘we Bow look upon the eat, ai pity ws for 
thes ofthe wrk fight wich we 


Big Guns Traced by Air Puffs 


[OW British scientists used the faint 
plaes from German guns to locate a 
destroy them was told the other day by 5 
Wiliam Brage to the Britis Awoeation for 
the Arivancement of Science. Tt was a problem, 
hea of Boing tome way to tine the aerval 
i the pa stanly era ota 
1 tht narsesing experts te the gu 
{ind ive Bosh atilerymen the rang. 
“A isis technical officer, listening to mear= 
by fring within his battered hut, notced that 
ts often were nceompanied hy a faint 
tebiating, av of nit rushing through the walls 
chinks. He conceived the idea of making 
Scere thermometers,” containing hot wires 
tint wos be child by. the passing air wave. 


that’ the 
Prof. W. 


L. Bragg, of Manchester. 


[O more awkward stab- 


bing and hacking ‘with How the Dollars 


style can opener. 
hea, how they: 


‘old-style ean openers! No welcome th thing Roll In 
more dango of ood painon- mew, “method—his autor | Makes $28 In a 
tied fingetal For mow hire: foost’ distaste” Eiuhen 


peedo 


markable new invention ban- ene, 


fishes every” old-style. can 
gpene “to the scrap heup. 
Now a simple twist of the 
‘wrist “opens. any 
an in a couple of 
ore 
they all sim 
ply eo. wild over 
1 Xo" wonder 


oe Men, eaerey i 
sere ce Earn 
Tse Le ates | NOY Bovey, 
gore saa al | weal wg fc 
ihn your de. month’ rk, ¥ e 
marae 
eer ale 
Korea” dn: tent 


sells 
out 


ode by 
sy Delighted With 

ng Beane 
pects outst and a 
vory delighted with it, 
i trated. one 
hour today and took 5 
orders."—B. R. John, 
Tao, 

14 Orders in 2 

Ho 


$10 in an hourt 
Works Like 
a Charm 
‘This queer little 
decedent 
fhole‘in the tap of the ean. 


Tt cuts the entire At net ice the 


Spoodo articles are the 
bent oversold 14 or 
ders ‘in 2. hours vat 
Grand Canyon." —ed 

‘mag your Gorwin, Ari 

fou just put, the 

ean in the. sachine—turn 

the handle. snd almost in- 

‘tantly the job is done! 


Sells Itself in 10 Seconds 


Everyone knows how 
women detest the danger- 


Rerolutionary New Sharpener 
~ ‘Works like magie. Puts 


P —| 1 razor edge on any knife 
>>| or tool ina few seconds. 
ss ‘Anyone ean use it. 
ki ‘ent scissors, t00. 


‘coupon brings full details. 
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AVIATION 


Tinta Pia Ee 


fe 


‘on the Ground 
or in the Air 


ic bea het Meena 
Siren 
Aviation Institute 
of U.S.A. 
M18 Conneatout Ar. 
Washington, D. C. 
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it cost to drain the land, to transform it into a 
level Beld? 


“How much grading and stump 
“sary?” How close is it tb 

hway trafic? How close 
‘to the railroads?” What 
about railroad sings, light, power, water, gas. 
telephone, telegraph and wireless stations’ All 


of these things may involve intricate figuring, 
fand cannot be settled offhand 


A field out i 
ry is not an airport, any more than a 
ding isa raileoad center. 
‘San Francisco is going after this problem in 
ous fashion, following a plan initiated by 
ting postmaster Harry 1. Todd, The 
scheme ealls for an elevated 1.200 feet 
Tong, 600 feet wide, and fifty or axty feet above 
ground, forming 2 roof over the now exposed 
Sands and passenger station of the Southern 
Pracitc railway 


TIS mid-city aieport, equipped with chutes 
so that wail can be dropped into trucks 
within a few seconds after it has been tossed 


Calf, “Te is expected’ that the sas= 
ing in time on mail alone, by the new plan, will 
be worth hundreds of those of dollars to 
San Francisco men, 

Sew York he witartad i bain mone 
toward an airport, in the growth be 
tear Hoowerah Pell, Long inden 
City. and adjacent communities are showing 
few life and focreaual property wales became 
the ar traf centering there. Naturally New 
ork tao great a ity to be Jealous of woch 
Ath fiat eerie the 

st ity in ieplansing an airport 
that will be the "takeod! of future tran 
[Atlantic fights. The ite choven is Barren 
Taland, near the wuthwestern tip of Long 
Tiand, and. the development envisions the 
feral nod ofthe city forty years inthe ature 
Carence Chamberin, trane-Atantie fiver, bas 
tren employed to muperitend the enterprise 


NCKERS of Momwvelt el, mean 
‘re planning to spend _ $1,060,000 to de- 
velop it nto an American Croydon. Machine 
Shops, service stations, abd an elaborate ny 
tear of searchlights, beacons, and radio sia 
| ing will be develope 
| gives Roosevelt Field a 
| Gther eastern aiportsat present. Butengiieers 
inieve thatthe airplane of ten oF Bien Sears 
tee wl reir cs pce fr 
fad departing. Witness the Navy's sucees 
Inning planes on the deck of a carrie 
"The development of strange architectural 
shapes, to accommodate the new needs of 
ising fren. sme expe” Dame 
‘airports with runways radiating i a 
Airetions are pictured. Coderground hangars 
‘woul account for that shape, the rool of the 
2s the fying Bel. 
‘At Buifalo's well-equipped airport there are 


seven buildings, five hangars, am administra 
‘and 
‘orick, 


Sin bailing and combined 
Poor plant’ Th hangars are bul 
fate ath nin se 
cepa’ eben bate i one emer bs 
fs caved gas freak tit pres evi f Oe 
olne Byiee area The beiing has boca 
‘Eston tha the wings may be extend later 
a er 
‘ogee waltng room: news stand, restate 
sai taes et comeisenl cs coopeniae 
‘One tng certain: the anor ofthe ate 
will not have frts-eight ins of signal and 
Titter to colon tbe eral Grit aa 
Somcigs pita contend oneal ape 
tht dete tn een mpd the 
tS taper Othe gesere tbe oon? 
tuelled by Government regulations 
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What do You have to say 


when you are with interesting people? 


Can you hold up 
your end in a 
general conversa- 
tion—or are you 
tongue-tied when 
with people? 


Arren the weather has been dis- 
cussed and exhausted it is only the 
well informed man—the good talker 
—who can hold the attention and in- 
terest of his friends. 

Everybodyenvies a good talker. You 
Kean "een experience the big advan- 
tage the man or woman has whois an 
easy, fluent talker. In every-day life 
men and women who bare this aoe 
sonal advantage are popular—sought 
after. And in their trade, business of 
profession they are the ones that get 
to the toy 

The valuable ability of being able 
to converse smoothly, naturally and 
with full confidence is based on hav- 
ing at your command a fund of 
Knovledge that will be of interest to 
those you are talking to. 


What Worth-While People 
Are Talking About 
ca Tey the mos ocean, the mos fae 
subjects are those thae deal with 
ma science radi. aeronautics 
‘utomebile, new dlacoveries in healih 
= evolution «=. electricity. 
These ae the sbject that nel 
are chink nga ste 
Bee thing the North-wbils men and women 
ff your town or city are discussing. 


To make it pombe for you and the other 
shoutand of ten and women who fel she 
to keep up with ean things 
scitotics have defnicely established and the 
‘ew dlacoveriesthat they are making we offer 
you Twx Pocesr Ovioe 70 Scuexct and 14 
Iitues of Poruan Sctexce Monrutr—all 
for lew than 12 toeues of Poruuan Semmece 
Mon would cost you on the newsstand. 


‘Tux Pocket Guipe To Science is written in, 
simple question-and-answer form that edu- 
‘cators have found to be the most effective 
‘way for telling the known facts on a specific 
subject. Inchis onebrilliantbook of 284 pages 


have been condensed all that you probably 
will ever want to know about’ science, 

‘You are assured of the accuracy of the 
answers in. Tut Pocker Guipe To Seavey, 
as it was edited by Dr.E. E. Free, who 


the Lnown fects abour the world weve im 
tneo shore ealy remembered paragraph 


SPECIAL OFFER 


Tue Pocket Gur ro Scmncxis not forsale. 
Ie tnchded, wichout any extra, charg 
with a month’ mabseription to Porutak 
Scunce Mownm. 

Porutan Science Monroy “cartes 
from where Tw Pocket Gurpe 70 Sctnct 
leaves of. Twe Poexer Guroe gives you all 
that the scientists have discovered up to 
tig now Fonvtax Scmcr Move il 

ve You all the important, interesting an 
few dacoveris of wclence forthe next 14 
Bonths 

Te takes over 300 articles and pictures 
‘every month to tell the readers of Foruan 


Your Name in Gold on 


THEPOCKET GUIDETO SCIENCE ishound 


fTHE We 


nies Ioythe memth 
he few ce 


SEND NO MONEY 


Send nomoney, justthe coupon. If within 


10 days after you receive the book and 


xréu 


tax Semict Moser. Twi pay the postman $295, 


plut the few ects portage when he delivers the Poe 


‘od the fre nue of Porctan Seenca Mowe, 


1 the book and easing se not fly metifsetory to me wil 


ena them within 10 days sd you, 


‘oprompsly refund my fl pay 
theFoowrr Guero Seas. 


who ean read and write and 
piers eam become nn electrical 
Free himself forever from the 

jh 
re 


of 


Be an Electrical Expert 
Graduates of the NEW YORK ELEC- 


TRICAL SEHODE se mata by 
The big eectreal companion "Or, if you 
prefer the independence of 1, businest of 


Your own, there are thousands of oppor~ 


tre"your own. bost the money” you an 
fink’ i limited only by your own enerxy 
and ity. 


Personal Instruction 


You learn by” doin 
tion om full tae standard electrical equip 
ent under the personal supervision of 
Tinned fontryetor 

Se eerar ttn ame Bands and itt 


a 


BeeHeie ct 


‘The NEW YORK ELECTRICAL SCHOOL. 
40 W. 17th Street, New York 


NEE your t-ouee boot, 


The Used Car Bargain 


Tie wes anprecing a partial rough 
wes anpreching 2 ptr 
and bumpy stretch of road. Gus took it a a 
tet dp scr pave frh awe clecion 
{7 Stforng soles sh bound over the 


commented. 
All cars are a bit noi 


aanioh Ba 
Pa ene ergy 
Earpiece oes 


Not by &jupfull” Gus granted. “You can 
try it youre ifyou want to" 

THEY headed for the Model Garage. ‘The 
"Traci: toma tote ting ore sd more 


filled with a mealy 
fine sawdust. ‘The crank case was filed with 


‘Now you drive this one,” 
beckoning to Estey to take ‘the wheel of 
“Drive over the same route 


‘and at the same speed. 
ily the time they returned, Estey was thor- 
‘ouglily convinced. 


Gosh! What = lemon 1 did pick!" be 
sighed as he gazed disgustedly at Cie sh 
‘varnish of the ear he 10 prowd of 


nya abort time befor.“ beaning to 
Tralize there's more to this secondhand “car 
game than just the model number and the 
‘Condition of the paint.” 


“[ BON"T want to be a erape hanger” a 
the veteran nut mechan, “bat joa"ye 
taken that car on time payments you'd be 
tight whe to charge the down payment t0 
xperiznce and let hem have Use cat bade 


again. 
"Ts it really as bad as that?” asked Estey 


isture of heavy oil and | 
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It’s Here—the All-Steel 
House 
(Continued from pote 30 


camer fas pour the etd th he 
ton of strictly Areproat building. Where 
Insulation was required, of course Sreproat 
{abrin of fle were used ‘The stel roof trees 
were covered with a sboct stel roofing, and 
over this inwating imaterial and. reprot 


abingles. 

In the basement was an electrically welded 
steel bolle, an oil burner drawing fuel from a 
storage tank of steel. In the kitchen were 
variety of labor saving devices. Even the 
Clectric clocks were in steel eases. 


frekome tik to any company welling lau 
{ee aguas fen, foenadsen or erties 
Ha therein a di wale 
ain he oeeme et, mie 
Fiat sod cose in tate ty 
Of theie neighbors a 


UCH » house is out of the question for most 
American at pesat, us  automaiee 
‘were twenty years ago; but with realization 
iat die sna house af steel alfords an oppor- 
tunity in mast production like that which was 
seized by Henry Ford, steel men will sige the 
Srpportupity and ree the cont through the 
magic of mass production. 
fhe bulletin jsmied in 1027 the American 
Institute of Steel Construction sets forth that 
‘on m 845,000 seel frame residence completed 
in Cleveland the cost of the stel members ad 
‘been 8300 lens than would have been necessary 
for the purchase of an equivalent amount of 
‘wood and that the Tabor saving due to. the 
{se of factory-cut steel ha been 89,500. "This 
ig according to the reckoning of the 
Tnstitate, of 845 percent. 
When ‘ch a saving ean be assured to the 
builder of m 45,000 home the anall house of 
steel will be well beyond the experimental 


“Boer in ne other outstanding advantage in 
seni teattearie 
to the family wishing to bud an inexpensive 
home on a narrow margin of capital. It is the 
Cron ane compass ood money om 
pinch an ge hoe For Uhat Detroit steel 
Sasi ee pee 
few days after the steel rectors 
Facanee 


"ITH the ordinary house the owner some- 

times has to wait months for the point 
‘where he can persuade a loan company that 
it is worthy of a first mortgage. 

Because there is leat hazard and less depre- 
ciation on the steel house the loan companies 
will be much more willing to advance money 
fon them. If the average man of us ean find 
fone element that is more important than 
‘ sft, sanitation and beauty, that 
factor is ease of financing. In my opinion t 
steel house will have all these factors. 


‘Powder Magazines Made Safe 
ESEMBLIN 


roving gronmis. Tn ove expert 
tment, a ton and a half of TNT was placed in 
one of the low-domed, 

exploded. ‘Three other sir 


> 
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Yen rho mas 


rts to's week 
‘Kine old fobs Wut you learn alecerieity every da 
Uforgetaile wny—by doing. 


You Earn As You Learnt 


Et 
‘aro unt a 
SA thowsande 


Eu yentboon poor suit hla The orca fers big book 
piclatea ned Pap-iaising PACTS. De NOW! 


L. L. COOKE, Chief Engineer, 
L. L. COOKE SCHOOL OF ELECTRICITY 
Dept. 38 2150 Lawrence Avenue CHICAGO, ILL, 


SEITE ne ee a 
Sea 


eee 
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HIGH SCHOOL 
COURSE IN 
TWO YEARS 


‘American School 
Devt 78, Deen Ave. & Sth St Chiegs | 
Send me full 


Here Are Correct Answers 
to Questions on Page 69 


1. The langest island is Australia. Tt has an 
area of 2,978,581 square miles. Greenland is 
Second largest, 827,300 square miles. 


2 Them 


portant area isin western New 
York, expecially near the town of Waraw. 
Rock salt has been mined here for many Years 
If you could strip the surface sol from central 
New York, you would see that a lange part of 
the state is underlaid by beds of crystal salt. 


3. Many geographers believe that the driest 
place is the desert of central Arabia. It is 
reported there are places in that country where 
‘po rain bas fallen for twenty years, Central 
aia has been very little explored 
opeans, and therefore this recon has not 
been werified, 


4. The emu, a bird of Australia. Next to the 
ostrich, the emu is the largest known. bird. 
When the female emu has laid the egas i th 
nest, the male bird occupies the nest and ke 
the ‘eggs warm until the Tittle ean 
Patched. 


5. This is one of the Japanese names for the 
silkworm, a creature that well deserves the 
traditional politeness of the Japanese, 

silk it produces is among the chief commercial 
products exported from Japa. 


Kind of sheep, poxssing 

extraordinarily heavy and fat tails. One 
these tails may weigh ax much as seventy-five 
pounds. ‘The meat of the tail is considered a 
t delicacy and the owners of the sheep, 
frequently provide them with little wheeled 
on which to drag their tails withdut 


republic of Honduras in Central Ameria. 


8 Probably the desert part of Peru in South 
‘America. Tn the interior of this country and 
parts of the country if Chile, which adjoins it 
{nthe south, there is one of the most com- 
pletely rainless deserts in the world. Sunshine 
[almost continual during the daytime, even 
in winter 


Inrgly lost this proche 
torany of the French-apeak 
bean countries or around the Gull of Mexico 


10, This misfortune aflcts the small cit 
Cattaro, near Cetinje, in the mountains 
former monarchy of Montenegro, now a part 
‘of Jogo-Slavia. ‘The mountains come 0 

to the little valley in which the city les that an 
hhour of sunlight is cut off by them every 
morning and every evening. 


LL. This is the name of a small, pink-and- 
Diack lisard that Tives i the desert portions 
‘of southern Arizona, southwestern New Mes- 
ico, and northwestern Mexico. The beast is 
supposed to be extremely poisonous, but this 
‘does not scem to be true, although its bite 
Sometimes procduces a mild illness. Some Gila 
monsters grow to be eighteen inches long, 
although most of them are not more than 
fight inches. 

12. Geologists believe that many thousands 
of years ago these trees were exposed for hun- 
dreds of ears to water coming from hot 
springs. This water contained minerals in 
solution. Very slowly it turned the tree trunks 
to stone. 
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Triumphs over Friction 
(Cenined fom pe 


wi 5." sell-lubricating bearings can 
Bemade, In the journals of ralway carn staf- 
fing hoses ‘with oil-soaked waste keep 
rection 

Yet friction is not wholly a villain. You 
would miss it sorely if by some miracle i were 
aholished. You could not step without fear of 
ialling, for your shoes would het as if you had 
stepped ona banana pel. Pocket matches 
youl cee fight when sou track them, 
You. might achieve the dream of a perpet 
rotion mackine--hut you cou not! transmit 
Hts pomer hy a belt, for the belt would slip. 


JN XOUR ca. ction spat to work to sip 
Toad throvgh anti ress at Your 
‘command, sop the machine Cough Sreproat 
Sabestoe Bee bands, Tron gretes oa fon fx 
the'braken of speeding tran Tt would take 
twenty laborers seven days to accomplish at 
truck wore ‘the braks shece do lt a few 
Seconda in. stopping’ thousand-ton expres 
tra Misty miles an hour: andthe 
Heat gunerated at the brake shoes would cok 
ttenky dinars forthe men 
"Tat accounts for what happens to the em 
egy industry ses up i freeing is shafts fom 
iio acheg Haran ita 
You could keep the heat from escaping. you 
ould boil water by stirring Rt If you wake 
could even heat your house by fretioat 
Years ago a machine was built, nt Northamp- 
ton, Mass. 
tonal, crcl 


‘account published in the New York Sun of 
‘nouary 7, 1834, said of them, “The ordinary 
‘speed, eight revolutions a minute, is sulficient 
to raise the temperature in the oven to 400 
degrees within two hours. A funnel from the 
‘oven will convey the heat into any room.” 

‘The squeal of automobile brakes and the 


Hopkins professor of physi, and Altred, L- 


burning a hole through & ehip of wood with 
sound waves concentrated in a thin glass rod. 


ses friction? Really there are 
‘Then fir ha 
rubbing surfaces upon each other. Ifyou look 
At the apparently smooth uc throngh 8 
tnicroscope powerful enough, you will se that 
they are not smooth at all but covered wit 
fnnumerable points and hollows “As they 
tmove over each other, the projections of onc, 
‘where they become caught in the hollows of 
the other, are continually bent aside or torn 
(08, That takes fore, and the fore is fiction, 
‘That in why rubbing surfaces ia machinery are 
made of unlike substances, such as steel and 
brome, whenever possible, so there will be less 
chance of the projections on one Stting into 
Alepreasons of the other, 

Hie cond Kind of friction is “internal;” it 
happens inside soft metal when you bend it, oF 
inde water when you stir it. "Strains set'up 
between layers of which the substance ia made 

pore the motion aod cate fateraal frcton. 
‘TMi is why wire gets hot wher you twists 

‘Liquid friction is much less than’ that of 

y Then lies the secret of why oll lube 
ates A few drops between two rubling metal 
fsrfaces form an “oll sandwich.” ts outaide 
layers are two. thin cil Simeone on each 
surface. "They adhere so strongly tothe metal 
tat tons of pressure cannot squeeze them out. 
Tetmeen them isthe “tilling” free-moving. 
Tiquid layer of oil. "When the metals ru, of 
tlides on ol itead of metal on metal; and you 
hhave substitited the minoe evil of fi friction 
for the gating, burning friction of sold ietal. 
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Young Jim 
(Continued from pve) 


sweat-streaked scarecrow supplied. “Jim Dus- 
Tin thrusting out a dirty land. Hs test 
were bared ina friendly rin—the only white 
enim tad he ph ape pon 
Pete told te mbere it wan he went on at 
nt ny ears must be full of it; 
‘ouliat understand him 
‘Shag Willams looked him up_and_ down 
threw a sullong glance at Sumand made 


sort of a choice: "He reached out and shook 
the hand limply. “Gonna stick around, are 
tae 


Tt was a choice, though most reluctantly 
made; such was plain to be seen. He did not 
set to his feet, neither did he smile except for 
1 drawing down of the corners of his mouth, 
fand the question he asked was packed full of a 
skepticism that. was dangerously close to in 
sulting. “There it was—the antagonism of 
lagy, narrow-minded man, and Sam knew a 
fear he had never felt before. The Old Man's 
son was up against. something more than a 
hard job. 


ORCUTT knew it, too, His grin disap- 
+ peared fora moment, though be continied 
io regard Slug with steady eyes in which there 
‘danced that unquenchable ire. hen his teeth 
stowed again 
sels 
fully. 
tumed to the question at hand. 
Youaay he ce beak 
‘And’ that was Vit. "The joking was fo- 
fished "very serious Lousiness was to. fol 
low. Moro 


Where did 


Jooked ax though he were 
At any rate, he knew what he was up a4 
and watched the grimy fig 
‘away down the floor in the direct 
indicated, and felt the beginnings 

which was to find expression in a new title for 
the boy. Not five minutes later, when he was 
concluding the errand that had been inter- 
rupted bya collision, 


THAT'S this I hear about the Old Man's 
kid turnin’ cinder-monkey?” 
‘There are very’ few telephones in a stecl 


Tut news tra 
like lightning, 
Slim Jackson had fe 
Stairs to the glans fronted room bralt above the 
roll table some fity feet back of the bloomer. 
Slim was siting on a high stool with a man on 
either side of him, and all three of thers were 
busy at the job of lengthening a snake of steel 
that crawled back and forth between the huge 
rolls in front of theen, But all three pairs of 
eyes had ficked around when Sam entered; he 
lind acen them in the light thrown up from 
the white-hot steel beneath. He suppressed 


the same, some 


aroun, fn the mill would be 

‘rithin the next hour or a0, and Bath he com 

Tine to arch fora certain set, 

levers sa the manive mctioety Papented 

levers ‘masive machinery 

Scnces that sin no far as mpecch wx con: 

cerned Otherwise the place Texounded with 

the noises of production, ‘The rumble of the 
at roll, the silken swish of the water that 

tied them, the latter and bang a the heavy 
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Young Jim 
(Contned from pe 160) 


could understand as those levers were pushed 
fand polled. And the three men—their 
‘were front and their mouths were closed, 
Tair cars were ching for newt” Gain Kew i 
“This heat-—fourteen, twenty-one, ten— 
anal with “it's hig 


Bon give it more'n a half 
‘Pwenty-twvo oF ao ought to do 
‘Slim produced a pencil from his jumper 
nd made sone mara on the sbec. 
‘alo took his cue. “Tell Shag to ht “em 


ing its way 
though he didn't know what 
att 

J. Oreutt—working.” Tn his impatience 
Sin ‘almost snapped it 


his yellow roadster; may! 
he did resemble the Old Maa’ 


ter that frst day, 


rough te Saebespes pais Hest let 


wen ‘he to ha wor 
Silber aal vous to wert wah Pet le wot 
Young dim 


Pe a nants wn te een 
pei pi eae 
pay oo ee 
Serre os anes een me 
‘ol esc a e 
on te on a 
helo Peg long 
Sopra wietewte aie 
LP ena 
ingle 3 
Mati a tar be ari 
wel x ans a 
ad cast, enfcr fer charging or ot 
Mpeg tons 
ree, Oocly es aera! eens ed 
eh ee te 
bloomer, and each time a roof had to be 


dan cloned agalas which was thelr job 
‘ey euler et Hen, be 
rolled ck all Uhey had todo was open a valves 
f hydeuulic ram did the rest: So the mill 
Tear, and asthe day went hy, wondered. 
S, J, Orcutt was whipping a job. He was 
loging aay inthe dusty head poking Cine 
der out, pouring coke breae in; he was push 
ing » wheelbarrow i 
Ingres srousing Pete's eatnaiaerno cticat 
thing to do. TE was hard. Tt bistered hands 
tat werent used to its turned a brght-ey 
‘whimially talking visitor into 
lent clod at tnuex Yet he stuck in spite of i, 
oak insults from Shug Willias, 
sinning on the evening of his 
en at quitting timed. Ort, 
bake from ead to foot, asked. where the 


said the other quiet 
'm going to foot you.” 
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Young Jim 


So, gonna bea regular hand, are you? Well, 
where's your time check? 
Fa Loat ht vent any, have 1 Well 
IL make the company a preseat of this day's 
work. Tomerrw Ll signup,” and he 
Walked away from more slurs to, find the 
Showers himself, in a locker room built as a 
Teat-to beside the wing where the monstrous 
{ere motor tat drove the blorer was 
Te was a mistake, everyoue said. He should 
have stepped on Shug then and there. Live and 
let live that might be a good motto for the 
4. Orcutt who thereafter fame and went as 
‘dean as a pin and. dressed for anybody's 
parlor, but it was not the spirit that deserved 
the name Young Ji 


ETE REZNIK was the first one to express 
himself about i." He heard everything that 
was said-—and Slug’s remarks grew more and 
tore acid each time he got away with ote. 
Normally Pete was silent, his thin ips a tight 
ferack across his gaunt face and his deep-sunic 
‘eyes inscrutable. Hut he liked Young dim, 
Hie was turning out to be a good workman, and 
Tell him once, and you didn't have to 

‘again. So one day when they were 
Tong, shadowy tunnel, where the 

df Tursiah baths made the 

savy a leu he bet his feel 


ing 
"Sock hian in the jaw: 
‘The hoarse-voice! injunction took Young 
mu by surprise. He lowered his shovel. "Sock 
wha it the jaw?” 


ng 
“What for?” 

Talkin’ too much with his mouth."* 

“Oh, that” Young fn‘ Taugied and 
sbrugavel his so He ian't doing any 
harm, is be? Why bother? He'll tire of it 


before longs" with which ie wipe. the sweat 
ty the ceed forage 


fro his forehead 


Dustin, 
falvays, “iid you ever figure. you was, takin’ 
bread out o' some honest man's mouth?” 
"Young Jim had just finished a job and was 
tired, but he rolled his head around toward 
Slug and wanted to know how 
iy workin’ on this job when you don't need 
the wioney: 


WV EY, E hamid that anyone was 

asking for tis job. OF cour, if you 
th that ti 

* croaked Pete 


ein hiseye. 
He tried it 


“Tam, you laughia it you 
pe fy aca TH tea pr ober Sour 
"Young Jim reached out a hand and stoppedt 
him. or Bete might have set a greater record 
fer olame of spec Toat valli te, 
tec drawled acrom the nasty Inagh of Shug, and 
tiat for the momeat—was that 
‘When the news leaked ou thee was a pene 
cel shrugging of shoulders, accompanied by 
ghar damping ule Je Oral ih 
“jute a fcr when i came to whippin’ a 
Job Tor the fun of i, but Unere’s some things 
2 'mnan don't stand for—not if he's « man. 
Young Jim he might be—part way. Yet one 
thing was certain: when a feller stood by and 
Watched a scrawny old cinder-monkey call a 
Uigger man’s buf and defined to do the same 
AAS was sure J. Orcutt the rest ofthe way. 
Even Sam Thurber began to be ridden by a 


doubt. They were right, to a certain extent. 
‘There was a point beyond which no bully 
should be allowed to (Contimeed om pave 161) 


fits in two months; 
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0. Not that Young Jim was cowering, for he 
wasn’ eh ewaietsioed Levys ‘through es 
ins ‘ras made." But—before long, 
a ee Te i somthing cle, thos 
sale epacel by mot wpa 


‘And what could Sam 
Slug more. than one 
fartber a ful is teat by fing Hie 
ome trumpebup charge. But Unat would 
take it worse, Slug was good heater, and of 

te 


"To everyone but the one most vitally coa- 
cemed. J. Orcutt Dustin, 2a, remained as 
‘and indifferent as he had always been 


lage t 
the night turn and 
Slug in his rapidly garry ae 
his frst mistake,” Me sedis hand Tor the 
first time 


TEAS cose to midnight when he did it. He 
‘of course, but Young Jism was 

fet wer dragging ad is ees 
m his seat onthe 


te 
‘way when he came bac 
“youth 


Young Jim got of, He had to. The yank 
on ‘to 


ler sent him sprawling to the 
‘alf-filled sack of 
beaiely: ‘Then be 
tse! tro steps evs tobe 
dic in font of Sug, who hed seated bine 
ing. 


he said slowly 
don't permit 


pss 
permit men like you to touch me. 


Hnw-haw! Hear that? He onders me to 
feet up! What for, darling 
Norannwe fo You 


ed. He reach 
Hiner upon Shug wee, asd pull 


EN it was tha aight took place hat wll 
tiever be forgotten as long as there is 8 soak 
ing-pit nt Midwest Steel. Shug ws on his knees 
wwlien the fingers released his nose, and leaped 
to his feet a raging maniac the next second. 
Bal for one ircumstance hat battle would 
have ban ought a darken, sont come 
here were only three small globes, one 
At te hinckboand, one in the tay ofc, ann 
‘one overhead: but there was plenty of another 
Kind of light. One soakiug-p he 
‘Twelve, right. next to where they fought —was 
ut to recive one ofthe st inp rom the 
Slug had just chalked up. It was being 


welve feet squate. Recamse the 
Tlper sing ‘the two 
di Mi Hand fom 


‘erane operator sav too, and he had a grand- 


What = Gght!_No rules there, no pail 
gloves, no bell: The (ntaand o pre 82 


Beenie 


LEARN IN 90 DAYS 


ON ACTUAL MACHINERY — NO BOOKS World iu 
LL PAY YOUR RR: FARE TO CLEVELAND mioecyiatad 


ssbyrs sa thet 


‘soe 


MeSweeny Electrical School 
Dept. 52-! Cleveland, Ohio 
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Paint These 
Lovely Things 


Yourself 
For Profit and Pleasure 


Earn money at home,this fasci- 
nating new way, in spare time 
uhrough membership in Fire: 
side Industries, ‘the National 
uid of arc 


isha 


No Special 
Ability Needed 


thes ae dng rae Tad 


FIRESIDE INDUSTRIES 
Adrian, Mich. 


I “sii Michiuat 
1 eo a, Stach explana how T aay earn memcy at bese 

ae 
if 
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Young Jim 
(Cond frome 18) 


Hing wesw marr foo of tel plates, ied 
iy wall on one eda Jong al Cat at 
cf the mums and poten of the woekingt 
Stings ci he” te ete 
a ie and hie two" beers, 
So Thar was in the bung, taki 
‘am ws in the billing, ta 
to Slim Jackson.” He could not hear Shug’ 
teat for the blsmner eax at werk: bat he ab 
the fod of ight that was ot suk ff and the 
Inoot banging cathe cranes tongs He 
Eveline tine, the omer cee behind 
Siu landed theft low; haymaker that 
oot Sin stkomays Hie staggered and 
onl have face kad not barn fo ae ong 
Tal That be grabbed with sgh beds 
Stagger svinglg him trowed wot he stuck 
iR°CMh he tel, He had tw to shake Is 
bead jst once before Slag wat upon him again, 


"HIS time he met the charge—with a straight 
arm jab from his lft that exnght 8 
fairin the mouth and set him on his bees. Tt 
seas followed with a right that was too high; 
irae Sign the eye. Then Shag came in 
fagin, aod fis_greater” weight carried him 
through Jim's fay his great arms lowed 

‘round hin, 


“Lat ‘em finish,” he rasped, aod Sam stood 
back. 
Tt was plain that Slug was going to fight 


dirty, "nor as anyone ie was bent 
‘pom netting i's back againat that rail He 
‘ns pushing, slowly. and dims fet were cuf- 
Hing’ backward, while his hands waved wie 
y below Shig's mighty arms. It looked to 

bedefeat Backward, backward, wail the ral 
touched Jum inthe small of his back, then Sg 
began to bow forward 

SCut it out, you blackguard!” baled Sam, 
tnd other wise joined ‘him. Unesly, for 
Sim hada trick of bis ow 

‘Suddenly he braced himself ited hin foet 
from the foot and Kicked. Tt knocked 8h 


ward Hing of 
Trneribe 

Struck the for wi 
‘him. to jump up lke a eat prepared forthe 


ext move. 
* Sam yelled. “Get out 0” 


oe 
sage 
Emon saierae caries 
sianie mre gckapet aes 
fein a ances nea! 
Tt was dangerous, too; expecially when a brute 
ints ae net 
Sheost bet tin potd us eo. Heol ovce |] << 
‘Slug and panted: “Come on; get up!” 
fh gach oTin men 
ee er 
bystanders knew it. Some of them even yelled 
a 
Se tt pti en 
cre abe sores ra 
opi atnEce panes es 
fight that no one will forget. Fair because he 
BS Sot oreo 
er 
re 
we chat a 
pincer 
poke 
ora a 


i Be AnAuto 
Expert! 


LEARN .~ LOS ANGELES 


epsire Conteracs 

Er Qualify or ech 

Now" NEAge Limit Une Tuition 
Minencelted ‘Trsining 


aog | 
SC eliseveryshing: 


Sees 
i's four eiidet eat 09 ml 


AUTO MECHAN Ics | 


posal 
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Young Jim 


he gave an exhibition that any welterweight 
Darryn, ns ay ere 
Sapa a a et hat 

ad et a 
nr 
ishing blow, and crouched for a 
bal abet Geka a 
eel eae mene 
sahaciea ten ae, ft er cs 
Sor Soe 

iaeeelier eke sass 
ie rea pa 
seraseae eae set Me 
fey cig a 
Ere 
teres ioe ead wes Deeppes 0d Eig ee 

Tere SoP ETS aah mene 

ag Toc 


IN THE light from that inferno they could 

‘ce his face. Both eyes were swollen shut 
‘and his face was « shambles. He clung to the 
fone he would have crushed, and whimpered. 
ack to the bench once more, but with what 


my times 
Vist othe aad ents rom the eer 
etary oat eng fom nr 
woh tng ‘yao ching 
Until the whitmpers had queted and a bully 
‘was dean. “Then— 


apa 
they were hay 
vice nnaered 
tic ‘Wel 


“That you, Jim? Can 
And’ that,’ thought Sain ‘Thurber, eax alt 
there was to that. Except one thing more. Ax 


they went home, three men in a yellow roal- 
ice explained a thing ot to 
it sai, “my father began in tc 


stool business asa cindersmonkey. T didn't 
know about it until litle while ago. Been 
too busy playing. So—well, it'd try 


outs Am 1 getting by? 
“Hoht" said Sara "Thurber; and. “Hell 

muttered Slug. Which semed to he suficient 

‘fa rexpouse tothe question of Young Ji. 


Radio Waves Cure Sick Mice 
[ULTRASHORT radio waves of the type 


i geg gte 
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aces Old-Fashioned Methods 


NOW~a simpler, easier way to Big Poy 


“DRAFTING . 


Learn with MOVE ES~every step a picturet 
a ie 


Atlast—a quick, complete, fascinating way 
to learn Drafting, and learn it right x- 
perts acknowledge my new, simple easy 

Movie Method ” to be the first new idea in 


teaching Drafting in 30: years It's the 
Tost casily-grasped, sound and sensible Professional Instruments and 
plan ever devised for Home Study instruc _ Outfit ncluded—Nothing to Buy 


fon cleat mo otro, paca 

moat before you kaw itt youre 

through-shave felshsl and are Feddy to 
go to work on a Big Pay Job. 

Learn to Earn—$60 to $100 

a Week 

‘hat what the expert draftaman get 

he's never out of work. the Feat 


Investigate—See These 
‘Things First 


ies uo foe any, Drafting, Course 
ay ama 


Fess ca 
se dt 


ou gt nt week ie 
‘katt Why dow you bee mean Oey can't 
Eilon ribose 

{Si Jour rouad te 
You cutis sony ti 
how 


rH tickly Prepare | 
Woe tors nig Bay 
Drafting Job 


Learn Cartooning 
Peberrattprtic 
ged Ys conto soem tse 


AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


Want $1900 Year? 

Work for ‘‘Uncle Sam’’ 

RAILWAY POSTAL CLERKS 
MAIL CARRIERS 


$1700 to $3000 Year 


Thay eevee 


COUPON oP FRINKLIN ISTIUTE, 
HZ, Roeosae, MY. 


MEN—BOIS, UP SHOUD San. couron 
‘Steady Works NoLayoln Paid Vacetiont 


yiatrn? Sti 


MONEY MAKING OPPORTUNITIES SECTION 


‘Trapped 350 Feet 
Underground 
(Contin Srom pe 31) 
of the miniatare railwal. Frantically they un- 
covered him. The man warden "Then they 
fw Nick Shrake- The miners new that afte 
Samp had dropped him. They sed hie and 
fe hack to the comparstive mfety af the 
Saireay, and got to the surface at last 
‘Sack voeds of heroism are almost eommon- 
place when dsster enters & mine. iti such 
Felcforgefulness and valor that has encour 
‘ged the Government to extend its mine rescac | 
eck hy traning the miners Uhemselves fa the 
te of fe-saving appliances, About $0,000 are 
being trnined ch year, Since the Buren of 
Mines was established in 1913, more tan 8 
Garter of « milion men have fecived seme 
thie instruction in underground hfesating 


WHAT caused that explosion in the mod- 
em, carefully protected mine at Mather? 
‘Two survivors offered a. pla 
ation.” They” said the hot 
‘sparks when a cutting miachine, used against 
the face of a drift, severed the insulation on an 
electric cable. Those bluish sparks ignited a 
‘lous of fine coal particles hovering in the air, 
1 highly explosive tion. “As if follow: 
ing a powder train, that explosion swept along 
the corridor and into side galleries ‘until it 
struck a tunnel where its leaping flame foun 
rich food and exploded with a force that shook 
the entire 

Probably a similar cause was responsible for 
the explosion at Bluetielis, West Virginia. Co 
dust suspended in the air was not suspected 
the agency of many mine explosions unt 
‘comparatively recent times. Miners formerly 
attributed such explosions to some form af 
fearbon gas. Occasionally” a grain. elevator 
blows up as if a ton of dynamite had been de- 
‘tonated within its walls.” Experts know now 
that these explosions are defo the ignition of 
starch dust. Wherever the dust of combustible 
‘materials is present, industry is learning to 
feariaginat ts ian tn ines, porary 
{is customary to fight dust with dust Pal: 
verized rock is blown onto the walls, roof, and 
floors of the corridors. This is'& preventive 
‘against explosions. 


MOm com mien oma pews Siete 


‘underground dangers. Tt was ity 
‘which devel the 


Frecl ne a Couriers An 
Dlosion, with its afterdamp, had Killed 1.100 | 
fan of the 1.78 who worked in the mae f 
ite galleries. "Isolated groupe fertied them 
selves againat the approach of afterdamp, by 
Salling ‘themselves ‘up in remote. galleries 
They made brattices of mine’ timbers, coal 
dst of cloth Wir om arment, a 
ome diel rom lack 
‘of nourishment after waiting days for relie 
that never came 

3th fact that fourtoen 


“indicated that, if cot: 
have been established not 
probably many other miners | 
might have been rescued within a few days 
after the explosion, 

‘One of the problems with which White 
his associates are concerned isthe development. | 
of some unfailing system of communseation | 

} 


‘whereby imprisoned men may exchange signals 
‘with men on the surface. 

‘Two methods seem to promise usefulnes 
One is called the geophone. or earth vibration 
method. ‘The signals exchanged are tape made 
with a sledge against 


am bare 
hier’ Ate 

Mail Pion 

{MAKINO O00D IN 


RTSON FLYING SERVICES, 1 
‘Ath Rater Ay 
‘agon, St Enos Coan Me, 


telling of 


MEYER BOTH COMPANY 
‘Michigan Ave. at 20h St. Dor 3, Chicago Il 


DEVELOP POWER 


AT HOME 
lehiene7 carry on through 
e'yoce edfeation ears cred toward a 
‘lor degre, by using the 480 cou ten 


The Aniversity of Chicago 
Gives by Correspondence 


“nivrsity of Cengage 


Good Mixing Pay: 
Sal the Niagara Miser. Banish he old resome 
vray of hand beating. All Kinds of dei, deserts 
Rayonaaiee, te. Miged by water Dawer 
Stach Niagara Miser tote fovea 
‘ouvisems anyone. You make $10 to 820 aday. 
Sponmible agente only need sppuy 

‘The NIAGARA MIXING Co. 


5 The Arcade Bh leveled, Ohio 


BASE DELIA HARES 
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Trapped 350 Feet 


Underground 
‘Continued from pape 164) 
the rock surfaces. Delete geophone resi 
7 are employed to estat thee ena Ea 
cient ation requires skill, and the signals 
‘vould fave to penetrtcin wm instances sore 
tian 400 fete oveiing stata, 

‘The ober metivod employs the rot rails af 
rnine’ workings nt lecneal comycors The 
traownter ian onary mics, ihe re 
tciver a watchene ype of tcleplowe he bag 
Sivle o ts sptem hat prmits he 

“ll hat Tom Trewartha hal as a signaling 
applaner mar homer end seme ton ee 
iB pnt es nope 
Sopged halt of te G Bapt wes at Tat 
wood, Mickignn, ring the date of 1895; 
Ter the roprtag Sell of Bis Kemer tet 
Pipe were ston ts pce resent here he 
Ur kapisool wit ectrtvo tiers 


0 
TEE tae yeh ees eee ek 
February, when ‘ire broke out in an under- 
‘ground city of Canada. About 190 miley north 
‘Of Lake Hiromi the largest gold maine of North 
Ameria tho ceed Flt, wath 
i tuslerground Passagewa’s 
‘nud electric railways eut into a ingredibly ck 
‘deposit of gol-bearing ore. Tt wasn this fa. 
Yous eave’ that ire hegan to" ravage. — Men 
gourd out of te shaft a isa ay ast 
is eages could be lowered and raised, but & 
HasYehed shore tht ty-one mn wee 
trapped in some of them pethape miles from 
the ent shafts Tn the tuamels 830 feet below 
sound the fumes seemed wort. From there 
lense clouds of smoke surged. downward a 
third of «mile, drawn bythe fam currents 
to the underground workers, The  blase 
spread below ground, mile after ile, the mine 
Ubers roaring into flame under the draft. 
‘Canada has no service to compare with the 
nine rescue organisations of our state. and 
federal Governsnents In this desperate situa- 
tioa ‘officals of ‘the Dominion eppesled to 
Washington. Red tape was slashed. Rescue 
at NO" was rl art rr it 
porary sation om remote aiding in. Pen. 
‘lvania for the buraing gold mine in Ontari. 


RECORDS were broken on that swift er 
rand of merey. Cat an crew behind 8 
powerful engine steamed out of Pittsburg 
Bas auth morning ef Feary 
Uhefollowing morning it arrived atthe Hollinger 
ine. Normaly i wuld ee atest fort 
ft bours to make that journey. 
“thon sine pte Tos the United 
Stas ne thers was bt og tion to tie 
2m confronting ther. "The maine atmos 
Phere hal to be cleared quickly of the choking 
Ske todo tis the Rrercans etre the 
‘nine, with theie Canadian hosts all weari 
cxygen breathing devices. As they advanced 
they erected canvas screens. Each screen 
mathe the ino raced ra. ‘Byforcag 
tir fint through ‘oe mich passage, and thes 
trough another, ways were cleared for: the 
sultans of other measure nt eanped with 
reathing devices. By 113 ‘mornin 
of their arival the rescue squads had reached 
th ed it of. Two 


‘By midnight, in places where previously it had 
been utterly’ impossible to see objects foot 
away, the bodies of victims were being re 
‘covered, None, of course, had survived those 
unlivable conditions. 


hat oxygen. breathing apparatus was 
worn, chiefly as a precautionary meavare, 
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They Laughed When I Sat Down At 
the Piano But When I 
Started to Play!~ 


g. 
2 


ey 


core ABC! Bee 
foe T kuew it T wae 
playing all the pleces E 
{hed bet, T would eon 
to able to pay ballads 
‘oF ane with eal eae 
ad T never did have 
‘any special talent for 
aie! 


A definite program for getting ahead 
financially will be found on page 
four of this issue. 


YOUR CHANCE 
$5,000 TO $12,000 
A YEAR 


A. straightforward opportunity—no 
magic or “get-rich- 

quick" scheme about it 
‘The skill is built in the 
Clarke. 

No schooling or tuition 
—we show 


valuable, up-to» & 

Guides treating on 
the theory and practice 
shavers fgaceray in 


'$300.00total 
investment peg 
with partie 
time pay-W ; 
ments if you can qualify for this 
opportunity. 
“Pointing the Way” 

gives the FACTS—illustrates by 
photographs the work—and contains 
the written testimony of men who 
are making big money as Clarke 
Flor Kraftsmen. NOW while it’s on 
your mind. 


E 


I eS ees sewn | 


hers, $2. 


or 
eae apace 
a Sis 


AT LAST. 
A Great College Teaches 


DRAFTING 
pee 


ite ean is saa te 
Thousands Owe Success 
To Chicago Tech Training 


raga oeh ene etna, 
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Camera Reveals Surprising 
Facts About Great Men 


(Contin from yor 25 
es, ding the, Work. War, when, the 
‘Gove of Ue Hckgione wre inking 

tbe front, a fica photoptapeysoked thes 
to pose.” His Majesty consented. Then the 
Mlustered photographer had to explain that his 
impromptu studio was ina cowsbed! The 
Gen tne tore, Ht Chet ve 


there,” she said,“ matters” 
They waded ankle deep dust and 
straw. “King Albert seated himself. ‘Then the 


Queen straightened out his hair, and put, his 
trench helmet at just the proper angle. The 
photograph, against the war-torn background, 


‘was ap excellent one. 


away with a club. He was sixty before he 
posed fora pl "I discovered one 
in the private files 


touched prot of OF the great 
Fancer Tk thowet that Sie Mergen has! en 
tuattractive bullous nose, of wiih be was 


[present J. Pierpoot Morgan inherits his 
father's hatred of the camera. He has, from 
time to time, employed husky detectives and 


rare trom perstent 
fBpbers hie say be doc to Ales Morgan's 


Known aversion to’ publicity, or to, fear of 
‘eranks, who might recognize him from pub- 


Pictures. 
John D. Rockefeller ‘elused the camera for 
years. On one of the first occasions when he 
‘consented to pose, a photographer asked him to 
remove his hat. He obliged—and the toupee 
fe wore lipped down on oe she of hit hen 

‘The camera man saw it when he printed his 
plates, and knew it would make the oil king 
aupest, slightly ridiculous if it, should, be 
printed. “He destroyed the plates! Nowad 
John, D. poses willingly 
‘paving cap or soft hat, but 


Tinks he will bold "2 dub or 
snaking pat but cameras il 
Ad face the lens. 


invariably 
‘wants to be 


JOBS, D., ROCKEFELLER, JR. kewie 
shows no embarrassment in front of the 


‘was afraid that kis 


allowed himself to be photographed 
left profile. He had rather 
Tete forehead. On. the 


| Home-Stupy 
pact 


i 
f 


reent Potion. 


Be an Electrical Specialist. Unusual 
‘opportunities in this fascinating work, 


teutive positions 
frordsfamous. choot in ‘Los “An 


Learn at, National— 


equipment 
‘active graduates. “Highest type trai 
ictal ~intensive—condensed. 


Gqulck realia. Endorsed fully by elec: 
{eal industry ‘and-vocational suihor- 
{tie ‘Nominal entrance requirements 
Free Employment Service during. andl 
after graduation. California now spend 
ing $100,000;940 fn clecteeal develop 
ment, Large Msrated electrical trait 
ing Catalog explany everything. Don't 
tabs getting your cop) 

Free'and postpatd. EREE 


Send mame and address 
OW. 


The Electrician's Wiring Manual 


By F.E, SENGSTOCK, E. E. 

Contain all he infcrmation neaded forthe 

Boe plain tel ad power aye 
shows aed 


1 completely over imide ection wii 


aod Somers 


448 pp. Price, $2.50 
POPULAR SCIENCE MONTHLY 
250 Fourth Ave. New York Gey 


November, 1928 


Camera Reveals Surprising 
Facts About Great Men 


Persea 
iia hal niles ate a Gta 
oie elite seer 
ee barren mores tee ee 
eles Bectien meen Conte 
Bebe Raye had 
PB Sonne Br 
See oe 
Hi Heep Unt Wag aR 


"There are many notable instances where 
plotopuns skew’ « permoalty coal op. 
Pate to that ofthe subject. 

“General Fesshing, in eal Me, ts a pleasant 
spoken and affable man” Tut he will not sp- 
Trove any photographie porte that dows not 
Bio hy sity Sreee—cvery inch vole. 
He timply won't break into amie volta 
iy, ‘Otto H Kahn, the fnanler and patron of 
the art, an exeatinly modest and rete 
tan, uray good-natured and smiling. Yet 
wtben be lls for is, portrait, be. becomes 
Tmightbacked and ster 


AUL WHITEMAN, the jazz orchestra 
leader, isa sober and thoughtfl mucian, 
with much serious work to his credit. But 


Tia just the opposite 
Vincent Lopes. He is an 


fu grim os 8 mount 
viz fighters are not averse to being photo- 
ste nota exception of Gove 
uney” Te will stand for Jost v0 many, and 
he gets nervous and irtable. He hates 
to be toll to pve ov litle smile Most 
fing celebrities want to be 

tele fighting ces.” "Not ow 


senile an hurtin as a Profesor af Com 
Parative Literature a 
‘Jack Dempsey will pose all day, doing any- 
ing that the photographers may suggest, and 


thing th 


ig Ueie pictures taken. A basball 
i the eight of bi oek to 

ph befor the fist ball pitched 
hei ap to go gunning to get his 
ty-blank photographer! 


RUTH is perhaps the most wiper 
of theot ‘all ‘on teat eure. ile 
ographed even after te game 
inwon and the pennant is inched. Hie pl 
graphs, in whic the Babe invariably appears 
ithe scowl show ft plainly enough. 
‘When it comes to being piotograpbed, ac- 
teu ae alway etn Uncntayt 
pone in ‘what” hey” feel is ter. best 
elites Nina stolen ek bo omar 
{nd hold fhe notable exceptions are the 
Marrymores. ‘They are serious actors and Whey 
‘out thelr pars fn Uhr portrait: 
"The comedians, such as George Mf. Cohan 
sand Al Jlaon, present to the eamern the face 
their pablic knows best—the twinkling eye 
ind the broad-emiling mouth. ‘They wil nk 
Of the funniest sory they know, and tell 
eat icles wie the paoerapor 
is‘changing his plates” Thus the happy ex 
Presson that te camera catches, whether the 
abject are fecing pay or not. Sophie Tcker, 
the comedienne and "Queen of dasa,” has to 
hae a jazz band playing syncopated melodies 
‘hile her face is being reproduced for the lobby 
Uisplays. She prefers jasz band in person, 
down to the ist ding trombone, concealed 
‘out of range of the camera. But i that can’t 
ienrranged ten 8 (Continual om pone 1) 
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i vr 
ace tne, J. H. Wasde made $200 in 2 weeks, He 
f “ioine 


capable at 


be "Tasemating_ fofennion al Photograph 


eportanitee eeptrwlere tur mare bo 


vo fl 


PROFESSIONAL CAMERA GIVEN 


ou ran start making money almost immediately 
ture or View Camera. Soe bow saaiy You cam et 


Your stice of Motion Pic 
this faseoating werk, 


NO PREVIOUS EXPERIENCE NEEDED 


gt 


A definite program for getting ahead financially will be found on 
age four of this issue 


$125 A WEEK 
as MECHANICAL DENTISTS 


A Great Book FREE 


with this pay-raising library 


fobs 
‘ookes draming an 


Sore eaten se 
Ban spat mura eras 


Send no money— 
—Just mail the coupon 


FREE EXAMINATION COUPON. 


Mechanical 


Engineering 
Learn at Home 


Mucmaaeat, Enuinerog the dain, coo 
eta "aralon oP" cktnc and eichine 


fis» profenlon which ofers almost eli 
atud"us'mce Shp oie natures 


sh cate 
Ta RE es 


tiles 
ier, eect= 


for Free Booklet 
senoous 


| Camera Reveals Surprising 
Facts About Great Men 


would seem, from all this, a moral 
to be drawn. If 


pe a 


Bat i you have to be photographed it wil be 


able new clothes, you will be conscious of thera 
find your photograph will show it 
Dan't be conscious ofthe photographer. To 
him you are an artistic subject, as & vase of 


are some wageations 
‘eye, be piotmapid fa at Hats 
‘ol syle too quickly, and what wil 
Took more Fidkclous then last year's hat? 


waved the day before, if necessary, and brush 
it just before you ‘camera. If you 
wear a hair net, take it off and loosen the hai 


i you are wearing wie 


f your hands are to show, keep then side 
td grnceful 


‘Drewes of gray, cream, 
ppp bgtter tha we 


Pack on the lips, 


ways to the camera, and they will look slender | 
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Saceeda 


VEST 


ri 


ad color to the lips. 
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Reodentintrahsistcerts Mapa 
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Are You Fit to Fly? 
(Continned from pas 


18,000 feet without oxygen. The limit at which 
a fiyer can retain consciusness without oxygen 
about 25,000 feet. and before reaching is | 
clevation a man's efficiency falls markedly 

Altitude acts ia a peculiar way. The effects | 
creep on insidiously. ‘The fyer may lose of | 
‘sicney and even become unconscious without | 
Fealiing that he is showing any sign of deterio- 
ration. It is pomible to rate a flyer by a test on | 
the. ° to his ability to withstand the | 


flocs of high alitde 
PEED in sing is another facor that cal 
for meal sipervissin of fiers. When 
te read of Ayers attaining spond of more 
than $00 miles per hour, we wonder wh 
the end willbe ‘oe Hit to ying 
line iva question, but when turn 
igh spect the Aver frequently has 
Tuncoasdousness—when, everything. turns 
lacks “This i 0 mater of conta ation, 
mat right angles tort for 
ours {tis banked : 
St right angles to 
Tents in draining the t 
‘eusing temporaty faint 
1 Brendh physi named Gar pe 
farmed some experiments with doge in which 
he rotated then rapily'on a whee Some of 
the’ dogs were. Killed. ty he. rapid. tarms. 
‘Autopsy showed actual brain damage as the 
‘ause of death. cent a Ayer in diving « 
ship at teribe mpeed und then muddenly nora. 
ing upwards et oaly complained of faintness 
at he time, but for aye atereare was dll 
Sad his eyes showed congetion of the retina. 
‘This was probably « case of slight damage to 
the brain. There ts a Tit, then, to por 
beyond which man may. not go aad ive 


N CONCLUSION, then, do not planon ying 
‘unl you have been examined phyiall 

‘Aner you enter’ the game’ keep, yourell 

physically Gt and look fn the physical teste 

Fequired aa weather vanes of your continue 

Finca toy" If you plan ‘oo alitude: or 

{Best Bring ons ight surgeon before you 
es 


Odd Equipment of 
Byrd’s Men 


1 would take day, a night, and part of 

another day to exhibit the film 
‘Scientifc instruments in be tray 
yerify Commander Byrd's statement that this 
fs to be an organized attempt to study’ Polar 
of 20, 


iments, a photo- 
living organisms 
in Antarctic waters, and a new sounding device 
will chart the  Tttleknown Bottom of the 
Rntaretic Ocean, trace the coast line of the 
‘Antarctic continent, and find if it could ever 
hhave been joined with South America as a 
passageway between the Old and New Worlds 
TEN thousand miles from the United States 
‘and 2,300 miles from the last outpost of 
civilization in New Zealand, Commander Byrd 
will set up a fully equipped office where, aided 
By four clerks, he will keep 8 complete log of 
the trip and records of its discoveries. Seven 
typewriters, besides) calculating machines, 
filing eabincts, and card index equipment, 
in the ten-tom office outfit 
© of preparations, the exped 
doubt the most stupendo 
undertaking in the history of exploration 


|, 


1 
Are You Hungry 
For Adventure. 
Popularity... 
Big Pay? 


THEN CHOOSE 
AVIATION! 


Alzons resblondn, 
ating he-mant Do 
siventare, 
fatty, admiration, 
aus of grea 
crowds? then why not 
yothe gromtert a> 
ee 
venture nines tne hogan 
“efhe greatest tril over 
aftered to man? 


you era 


Popularity, 


) 


ii 
rt 
Sidon Manager 
‘AlplaneMotorEspert 
‘Airplane Destnet 
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Have You 
Progressed During 
the Past 3 Years? 


YEW people are realy natiafed with the 
pet tarwer "Phe gunna i bent 
mist fo 


rity, as oe of the work's 
nal ineteution, te 
tine i 


for most people 
ie 


rf ke 
‘The rage of aber 


COLUMBIA UNIVERSITY 


Offers Home Study Courses of 
University Grade in the 
following Subjects: 


HIGH SCHOOL AND COLLEGE 
PREPARATORY COURSES 


Columbia Us tome 8 
las Home Stuy Depart. 


Sega rt nn a 
wee, 


Information sboxt Colymbia 
ise Sersecoemree Ts ke 


A Prophet of Science 
Looks into the Future 
(Continued fom pone 17) 


| tastantly the tubes became fry blades i the 
darkness! ‘stared, open-mouthed. 
‘They half believed him magican. 

Ta his Houston Stret laboratory in New 
York: be ested» two bu 

P earrying currents 

igity million tines a second When Testa 
placed = "on a stick and swung 
{eover this cod, the lead exploded witha repart 
ero 

carrying heya conducting 
objects in their pockets, would ery” out in 
pin as the metal Decauie Durning hot.” But 
1 confident was ‘Tea “tnt ‘the terre 
glen force of thin cal wou at. tare 
rnan Using. Ua one day he tervied setae 
torr by plata te orm heed repent ends 
JLT" i alive, thanks to the correctnem of his 
theory: but he tells me now that the mere 
recollection of his folly. stil sends a shiver 
Son his 


FA tin cover many fe node 
Perea eh leo 
Sees eneeeert 
al ad 
SEEGE Becatentier 

2 a ee ee 

Tahortory of Alfred L Loomis a Toso 
eee aig oe toe 
Soest ene ee te 
= matt one 
Se es ied 
tank of liquid. * 


TUE tine aldo De, To he 
‘al uelightcla reketto etwas 

Tocket,” he imiated, "wl reach the 
moon sive bya iiraculows discovery fan 
‘splonive far more energetic tian aay known. 
‘Xd even if the requisite fuel were produced, 
it would still have tobe shown Uat the rocket 
tachine ‘would operate at Tour hundred and 
fity-nine degres below ser0~the temperature 


“The mean distance of the moon,” he ex- 
plained, “is 238,802 miles, and its mass 1/818 
{hat of tie earth's. ‘Travel £15,089 miles away 
from the earth, and the gravitational attrac 


eat, and the mean propulsive eficien 
percent, 269,400 1. teat be e 


(Contimand on page 172) 
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A Prophet of Science 
Looks into the Future 


than can be recovered in more ueful work.” | 
‘On the whole subject of matter, in fat, Dr. 
‘Tesla holds views that are startlingly orginal. | 
He disagrees with the accepted atone theory | 
mat al docs not bebe the existence | 
‘tan “electron” as seience—or, be | 
tna can exit otal docs w nly 
in perfect vacuum. 
To account for its apparently small mas, 
scence ‘coneivs the glctron an 4 boll 
here a sort . Now, 
Table can extn auch a medion ax gas 
Tiquid: cause its internal pressare. isnot 
aller iy deformation,” But if } 
“ternal pressure of an electron is due to | 
the repulsion of electric masses,the slightest 
conceivable deformation must result im the 
Attrvction of the ba 
Justo snention another improbability, 
the foree tending to tear an electron apart, 
in pounds per square inch, represented by the | 
staggering gure of £54,800 followed by twenty 
‘one ero—ad. tis 513,708, 000,000, 00, 
‘veater than the tension Ut 
‘an withstand!» And yet it dors 
ctieven when itis hurled against 
tha speed hundreds of thousands 
mes greater than tht of ballet! 


w 


iavetgntons 
tiara we ny alae 
tat of tang patties or“ corpuncen” 
fling than waves of vibrations. Even before | 
the dacovery of radium Te expremed a 
tilt tint reioactive raja were of this ot, 8 
held that, When rai wa 
fevered f was found ectaly to emit 
terflying nucled uf hella aeons, 
alld “alpha raya ‘Tes bas taintaied | 
Sher dace Chet wont lens A geanate bat 
‘raforer of eer, the emaons eg 
Shae} by consis tofu af iceman ewe? 
Seo er cocesng all siseeme tometer 
aia "he uses herent whch 
mya 
coupieaively, vey. fecle comic’ mys" 
Served more recatlyhe has, proved b 
tathemaa theory agresinglnly with 


tod 
ff dllars are inv all over the wold. 
Tnstead, it was the discovery of the principle | 
that he telecon ‘cet 

Totating magnetic Gel i 

“Whee I made te discovery ofthe rotating 
amagnetie ely" Dr. Tesla sal, "T'was a very 
Young man. ‘The revelation cue ner years 
concentrated thought and it was my” Best 
eat tl 

Me as tot only vale ducers 
capable of extensive practical applications 
T'was a revelation ‘of new force and new 
Dhchomert unkown tp science before: 

"or De, Ta ml ith soe sing 
woul! hot give my rotating Bel discovery for 
Tthoutand inventions, however valuable de- 

toerely as mechanical contraptions to 
ocr te ee andthe ent A thoeaad years 
hhenee, the telephone and the motion picture 
Camera may be obsolete, but the pringpe of 
the rotating magnetic field wil rewnin ta, 
Tiving thing Tor all ime to come” 


FOR MEN PAST 40 
This New 
Home Hygiene! 


N AMERICAN scientist has made a 
‘discovery that touches the very key- 
‘note of health, vigor, and welfare of men 
past 40, He has found a simple home treat- 
ment for prostate gland trouble. 
ledicine 
Without medicine, surgery, violet rays or 
tick treatment, he has found a way to di- 
rectly stimulate the prostate gland—often 
driving out the congestion and making it 
function its normal way. So great has been 
the success of this treatment that an 
eanization has been established to furnish it 
{o the millions of men who are in need of it. 
2 Out of 3 Men 
‘Are you one of the 2 out of 3 men who have 
prostate trouble at a certain age, accord- 
Ing to many medical authorities Many 
fare victims without knowing. Very often 
‘such conditions as sciatica, aches in back, 
feet and legs, frequent nightly risings, 


‘chronic fatigue, depression and weakness 
are symptoms, 
FREE Book 
‘This institution has published a little book, 
“Why Many Men Are Old at 40" which re- 
veals amazing facts about old age. If you 
smuffer with prostate trouble, it may be @ 
fodsend to you. While the edition lasts it 
will be mailed Free. Don't go on with con- 
ditions that may lead to surgery—or that 
takes the pep, energy and joy of living out 
of life. Mail the coupon below immediately to 
THE ELECTRO THERMAL CO. 
4011 Morris Ave. Steubenville, Ohio, 


THE ELECTRO THERMAL CO, 
“DIL Morrin Ave., Steubenville, Ohio 
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the Red Bomber 


Comb 


planes 


ine, 


‘ce, gro pmerfll 
‘provllers 


t Model 

Plane, a twin pro 

you can have it free. 
‘Now is the time to get 


ler mode that fen anny. And 

ps everytere are yng nal 

yours. This sensational 

600 feet easily, often farther. ven 
Soweto" 


Assembled in two minutes 


ae 
Ee ep BOTH 


ume International 
"PIONEERS™pations 
‘ayetery serial oomsh 


$1 


THe Ove 
‘Golden Medallton, 


For 
ony 


m 


A few cents a day 
brings you 


THOUSANDS 
OF 
DOLLARS 


Sponsored by RCA, G-E 
and Westinghouse, this 
radio course qualifies 
you for big earnings 
and SUCCESS. 


W/IDEAWAKEmen-hereisyourgolden 

y. A few cents a day, real 
ambition to succeed, and you can increase 
your earning power by hundreds of dollars 
each year—many thousands during your 
active business carcer. 


‘The Radio Institute of America, conducted 
by RCA and sponsored by General Electric 
and Westinghouse, offers you at low cost 
the training you need for success ia radio. 


Nothing so clear, comprehensive and up- 
to-date, nothing so generous in appararus 
furnished has ever before been offered in 
radio training by any organization. 


‘This is basically the same course that has 
‘enabled our thousands of graduates to ad- 
vance to positions of importance and high 
remuneration in the respected profession 
of radio. Buc new and revolutionary 


changes make the instruction clearer and 


radio equipment af 


photoradiograms. 


Furthermore you can study at home—when 
you please and as long as you please, Your 
Fate Of progress is limiced only by your 
‘own ability. 


Here is x coupon that is well worth mailing. Ie 
Incings yourvtree-nan interesting llusrated Book: 


Hf you are really looking for « furure—if you ate 
‘ealiy out for Succene~mail the coupon 00¥. 


RADIO INSTITUTE 
OF AMERICA 


Dept.J-tt 326 Broadway 
New York, N.Y, 


RADIO INSTITUTE 
OF AMERICA 


Dept Jt 326 Beoadway 
‘New Yark City 


Please send me your new booklet with 


fall information about your Home 
Seudy Course of Radio Instructor 
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John Kenlon—Fire Fighter 
(Contin from zune 9 

shooting ames 100 feet high, the hay: sheds 
had. already ‘canght fire, the flames were rolling 
{panda bey sy fst oe 
Here indeed war's situation calling for allo 
pathic or “amciout” treatment of the most 
Eoncentrated Kind 

TKesion seed bis forces in 
front of the od yards 
toe cegit deeely us Ser apes tis haw 

rt rely 
the fame as’ stiempted to cron the 
By potting a presare of 145 pounds 

fn that fournch eat, be kee he ou 
te getting the masimam delivery of water 
tore than 3.000 gallons per minute from a 
‘ingle howe. ‘This turderots torent killed the 
{lame with a solar plexus blow, and permitted 
the firemen with stallerstenme to beat back 
the thoroughly disheartened blaze. 


XACTLY the opposite tact 
Plyed atthe Equitable fe « yar 
the fame had‘vo' be Lepr 
ing across a narrow street. But instead 
cing single head of fame, the fire front 
‘373 feet long, and had to be held in chek 
with a wide, continuous water sereen. One, 
two, o even three powerful streams” would 
hhave beea of no avail. Kenlon therefore poured 
fity or more small streams along this extended 
front, and effectively kept the fire hemmed in 
‘upon tse 
Scientific exactness has entered Kenlon's 
fire calculations in many. other ways. His 
knowlege of architectural mathematics, for 
instanery enables him to gage with uneering skill 
the limitations. of building’ material. He 


ows how much fea ste girder wil stand: 


wall of any given 
which 


tion will 
it will fall. His 


yy building to view the progress of the 
le Immediately he sent orders that. the 
Pine Steet fie lines be chow entirely, and 


Ut no one-act eves remnenbe allowed 
inate the Hex” His preenuons were jas 
fed a for, minutes Iter when 't nekien 


futard allapec ofthe wal isthe streets 
Slides arttnce of masking ae 


NTUITION? Perhaps. But John Kenlon 
eles that a. scentife. knowledge of 
cause and effect has checked more fires than 
fany mythical sixth sense. To ground New York 
firemen in the bane theories of fre mastery, 
Kealon evolved a plan for a Fire College, at 
wie every member of deparinent Sa 
Teceive Indruction in hye 
Sentruction nd lied being acces" Be 
tras the first president of the Fire Callege, 
(Sablished in 4913, and still gives daily fee 
ures ona wide variety of Subjects to his 
firemen stinks 
aterfront fires always have been a 
menace to seaport cities and New York with 
{ts 000 miles nf waterfront (a eoustine longer 


coastwise skipper, and frstrate fre gen- 
‘ral.’ Kenlon’s fourteen years as a salt-water 


‘silo fitted him adm the chieftancy of 
the Marine Division, to which he was appointed 
in-1009._ Tn that year he checked, by his own 
skill and courage at Pier 15 


thet ight ally have nel the, North 
River waterfront to a region of charred docks 
and warehouses 

“That Gre." said Kenlon, “was the wicked- 
ot ae er gt mined ip Sipe piers 
find warehouses all going at oace— Washingt 
facet basing (Continad om pore 79) 
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‘Thorough Instruction At Low Cost 


November, 1928 


Earn 5 Men's Wages 


Shee ee 


os, So 


Chins noUR marrERy CHARGER 
‘Om Terr meen 
(On Pats aPmay 
‘Din aim RERvICE 


SE 
Experiments with 110-Vot Alternating Curent 


By J.D. ADAMS 


"ioe eerie Po. pi 3.25 
POPULAR SCIENCE MONTHLY 
250 Fourth Avenue New York 


MONEY MAKING OPPORTUNITIES SECTION 


173 


John Kenlon—Fire Fighter 


OARDING the fire boat James Duane be 

‘ordered the pilot to steer directly into the 

mouth of the fame, yawning between Piers 
‘and 10, 


boiling puddle. 
But no fire boat, it seemed, could push its 
prow into that inferno without being con 


med ike ran: Twas ike ending com 
pany ry to certain extinction against 
Ehhunred battcies of heavy artillery. Kenlon, 
o.com: 


however, onfered the fre hoat, Wi 


the burning eraft, until Kenloa hi 
to the wheel. Guiding the fire boat into the 


‘Smoky fires are dreaded by all firemen, 
but within recent sears the number of such 
fires has been 02 the increase. Factories that 


collapsed after the battle. 


"The fire began (Continvad on page £74) 


The Gambler 


He gambles that « "lucky break” will 
come 10 kim in the course of time 


for you te 

ie tO 

heSPECT. ¥. 

"Ned ae each year paanos your CHANCE to amount 
‘bacoce shim ned 


Tie a pune, 1 grew in ow 
nore and uses weakens and eteroratoe wth 


Fn os 20 st 
genie fot & pong fr the eoupon 
sienane raat ie feeete 

gre a pape the apeet of lai 


PELMAN INSTITUTE OF AMERICA 
Now Sone 


Binet wose toes 


Eset Wee ahd St Ree 
ieee a Fetes Par aot pace tb 


17% 


O1L HEAT— 
‘AS BENEVOLENT | 
‘AS SUNSHINE 


It is never 
too late to change to oil heat 


Pircsther the approach of cold 


weather has brought back 

memories of heating troubles 
in the past. You may be deciding 
right now that you don’t care to 
g0 through another winter without 
oil heating, 
It is not too late to make the 
change—in fact your heating 
system can be converted to oil at 
any time. Once your dealer gets 
the oil tank set up and the pipe 
and electric connections ready, it 
will take but afew hours to free you 
from the bondage of coal-shovel 
and ash can—and to provide you 
with a care-free oil heater. 
Your house will be heated scien- 
tifically now, making it easier to 
maintain not only comfort, but 
health. ‘This is because of the free- 
dom from germearrying dust, and 
because oil heat providesa uniform 
sustained temperature not only in 
zero weather, but also during the 
changeable days of fall and spring 
when it is so difficult to regulate a 
furnace fire. Moreover, with oil 
heat it is easier to provide proper 
ventilation, 


OIL HEATING 
INSTITUTE 


420 Madison Avenue New York 


Check the book you want. 
MAILTHE COUPON TODAY! 


‘The Oil Heating Inuit ie prepared t2 
Iarnsh seca information thehesting 
ff churches, theatres, hotel, abariment 
Artes ond” aie builngs and ow the 
savin hea rating process of industry. 


an 
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People who enjoy the advantages 
of oil heat would no more think of 
returning to old methods than of 
exchanging their electric lights for 
candles. 

Hundreds of thousands of enthu- 
siastic home owners have proved 
that no other modern convenience 
contributes so much to the health 
and comfort of the entire family. 
For your guidance the Oil Heating 
Institute has published a series of 
non-technical books written by 
authorities on domestic oilheating. 
‘Thecoupon will bringyouthe boo! 
you want. Mail it today—and pre- 
pare to enjoy oil heat this fall and 
winter. 

‘This is the Emblem of the 

Oil Heating Institute 

Ie is the symbol of satis 

factory public service in 

oll healing. 

Only the manufacturers who are members 
‘ofthe Oil Heating Toate are permitted 


Sahin scrsogh te ssteeaies of 
feo the enthusiasm 
thourands of home owners whom they 
have provided with efficient and depend- 
abiccll heat. 

This emblem protectryou, and ie will be 
Protested,on your behalf, by the Oil Heat- 
Ing Insetuee- 


‘OIL HEATING INSTITUTE PS.11 


Wo Madison Ave, . Ciy ' 


_| Pleat send me, fee of char, he flowing lor 


coat eee } 
Deer wren OF eer 4 

@ Seto 
wiscaber efor ofodcY 
' 
1 
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| John Kenlon—Fire Fighter 
eatin 


‘ten thousand gallons of water a minute 

ifcant 
‘out by 
smoke before -Kenlon arrived, not one was 


| Itoh hear of the lame 
that wile Bity firemen were 


cenlon 


it his business to. dis 
‘cover that solution in the quickest possible 
time, and with the least danger to his men. 
“The question is often asked, “ Why has Ne 
York had no great eonlla 
sgerous fire hazards on all sides, with a teem 
Population, and with high prevailing ‘wi 
[U'Seems almost miraculous that the city 
not been scourged by a great conflagration. 
Ask John Kenlon for an answer to the question 
dhe will say quite humbly 
“We have all heen very Tucky Here 
York.” 


otc in Keping it there 
Seat mont Hho John Kenon'sepplcation 

af snl principes this ob has verbo 
the hale pefnton of fre engineering 


New Events in Astronomy 
(Conte fom et 8 
stapod border otha son Vee, Calortane 
teas as to aorta tne for 
sinciootahonts Scecantocoee pice 
albuterol adc 


Ifa Comet Should Hit Us 
WOULD head-on collision of the earth 
ith acomet—a perfectly possible, thou 

unlikely, occurrence—spell the work's de 

"It might be disastrous—or it might be 
more spectacular than dangerous,” says P. 
Davidowitch, of Harvard Observatory. As far 
‘as we know, comets are simply loosely-knit 
Swarms of fying meteorites, ‘whose direct 
impact might not even jar the earth. Probably 
‘a comet merely grazing us would be torn apart 
by the drag of the earth’s gravity and fall as a 
shower of meteorites. ‘This is thought to have 
bea observe nt more Una ane ozaion. 

Nor would there likely be danger 
of a comet—known to contain such poisonous 
frases as carbon monoxide and the mare deadly 
‘cyanogen—should sdewipe our world, ao thin 
fare its pases. Tu 1861 the earth actually passed 
through the tal of « great comet, but the few 
‘who Knew it saw onky a 


has 

Where do they come from? Today it is 
believed that they are stray: wanderers within 
‘our own solar system, members of it as much 


‘the planets and toons. Fortuna 
Sent py, no nee th 
‘a giant of 1843 with a ‘aa To, 9,000,000 nls 
‘pase clo tous without produc 
pecepel penta 


this one 


iii 
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Lots of people know how to make a dry cell— 


but not the Eveready Columbia 

PROBABLY you know how to make a dry cell. 

No secret about it. The principal ingredients EV) EREADy 
are zinc, sal ammoniac, manganese, carbon. 

With just those four things you could make a COLUMBIA 
dry cell that would work—for a time. But we Dry Batteries 
add tiny quantities of other things, too, mea- they last longer 
sure them with great exactness, add them just 

so, control every process by laboratory tests, 

and turn out a product that is scientifically 

exact. Some of the ingredients we mine in 

our own mines, refine in our own mills, and 

thus govern quality completely. There's no ° 

secret about the Eveready Columbia except 
this: We know how to make it. Thirty-three 
years of scientific investigation and controlled 
manufacture have developed it until today it 
is the greatest dry cell made. Available in 
single cells, and in batteries of 4, 5 and 6 cells, 
6, 734 and 9 volts, réady-connected in a water- 
proof steel case and sold as the Eveready 


FOR RADIO: Insist on the No. 7111 
dry cell, six inches of battery good- 


Columbia Hot Shot. ness, scientifically designed to sive 
its best results on radio 

NATIONAL CARBON COMPANY, INC. {ubes of the WD-ll and WH-1, and 

New York San Francisco 'UV-199 and UX-199 types. 


Unit of Union Carbide and Carbon Corporation 


BEL ia an a ames a 


© This seal om an advertisement in POPULAR SCIENCE MONTHLY algnifes the approval ofthe INSTITUTE OF STANDARDS. See pare 8. 
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“The Finest We 
Ever Heard” 


—the verdict of those who 
appreciate the best 


HE Bremer-Tully record for highest 
quality is well-known to every radio en- 
thusiast—and even that has been exceeded 
in these latest B-T models. 
Backed by seven years intensive manufac 


Not a single item was ever built to sell on 

price—yet you will find that Bremer-Tully 

eect Quality costs less in the end—and brings you 

Anvescluve Tuch greater satisfaction meanwhile. 

com Furthermore, you will find that Bremer- 
Tully radio is handled by the best mer- 

chants—Those who sell quality only. 


Senattiviey shan would 
ible otherwine” American 
put cabinet” Brice, less tube 


Hivolas 
ideged ha Send coupon for details 
‘rent ‘Ace, yyy, interested, in Tle: 
Chassis same as B-T 8.21, Beautiful Bremer-Tully Mfg. Company pa 
656-62 Washington Blvd. Chicago Eefnigen'7" ™ Sere * serio 
---------- -COUPON==—=—====-| 
1 
Send details on Cl Radio Recsvers 
(Cone Speakers] Dynamic Speakers 
1) Demonstration] Television H 
a 1 
10 Dealer | 
1 
eee 
a H pet St Ses Care 
Pi i Bice lew tuber 00 
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Hands that haunt and threaten 


A MAUNTIN 
hands, 
~ What about them ¢ 


sibly 

politician cringe before the 
hands which he has shaken so 
all day? 


or poet, salesman or sob- 
jan_or mother; all must 
the clasp 
extended, 
hands.”” 
germs which 

ich cold, sore throat, 
erms that enter 
and throat 


passages 
from your 
hands which 


‘old, or which haye merely touched 
something that he has handled 

Protection and pe 
assured with Listerine, the safe 
septic 

Mild and soothing even to tender 
tissues, full-strength 1 has 
deadly power against germs. Re- 
conducted in 


of mind is 


terine 


peated tests, separat 
three noted Bacte 
tories, have agreed in proving t 
Listerine kills Microc Aureus 
(the pus germ) and Bacillus Typhos 
(the typhoid germ), in less than 15, 
ids! In all tests, the average 
number of bacteria was more than 
200,000,000 per cubic centimeter (a 
cube less than four-tenths of one inch 
‘on each side 


LISTERINE 


SHAVING 


lo 
used by the U. 


demonstra 


proved effectiveness at 
a safeguard a 


thre 


fection. 
This winter learn how 
can help you. 


And before eve 
ing the face at 


full-strength List 
e that you will be pleas- 


CREAM 


sargle with this pleas- 


night 
e to 


any time, rinse the 


antly surprised by a winter in which 


dst 
eviously 
Lambert 


ible you 1 


ich less than 


TO AVOID COLDS 


fe DRIES wane vou WAIT 


SHABBY? 


You take 
no risk if you use 
“ROGERS” 


You merely 
a full 


$ gt 
h that wearsand 


